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BRITISH DEVELOPMENTS IN SEWAGE PURI- 
FICATION PRACTICE * 


3y JOHN HuRLEY 


General Manager, Sewage Purification Dept., 


Wolverhampton, England; 


President, Institute of Sewage Purification 


On commencing this paper, my feel- 
ings are a fifty-fifty blend of gratifica- 
tion and regret. Gratification for the 
privilege of being permitted to sub- 
mit a paper to your convention; re- 
gret that I cannot come with it. 

It is obvious that, short of writing 
a book, I cannot deal fully with. all 
that has happened in sewage disposal 
during the last ten years or so. I 
shall have to be content with noting 
some of the outstanding developments, 
and indicating some general trends in 
sewage works practice. It has been 
indicated to me that you would be 
particularly interested in developments 
in trickling filters; also in the question 
of industrial wastes, and how our 1937 
Drainage of Trade Premises Act is 
being applied. I intend to be guided by 
this advice. 


Present Conditions in Britain 


I do not propose to 
this subject, but it is worth a few 
words because existing conditions al- 
ways have some influence on the direc- 
tion and application of research. 

You hardly need reminding of the 
difficulties under which sewage treat- 
ment plants have been operated in 
recent years—you have had some of 
it yourselves. Shortages of labor and 
materials, night-time operation under 


say much on 


* Presented at 19th Annual Meeting, Fed- 
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blackout conditions, shifts of industry 
and population, damage from bombs 
and other aerial ill-will tokens—these 
have all contributed towards making 
things difficult. But in spite of all 
this, sewage purification is much more 
effective in Britain than might have 
been expected. Of course, taking the 
country as a whole, constructional 
work in sewage works has been practi- 
eally at a standstill since 1939. This, 
coupled with seven years of the make- 
do-and-mend type of maintenance, has 
inevitably had some effect. Taking 
things all round, however, the position 
as to sewage purification and rivers 
pollution is not as bad as might have 
been anticipated. Profiting from ex- 
periences of the 1914-18 war, after 
which many streams and sewage works 
were in a deplorable condition, most 
of us took care to start this war with 
the plant in good condition and some 
spares in stock. That was the one 
good point about the more recent war 
—you could see it coming, and take a 
few precautionary measures. 

The effect of these arrears of re- 
pairs and new construction, and of 
restrictions on materials and labor, is 
obvious; many sewage works operators 
are most interested in developments 
which can be applied quickly for boost- 
ing the capacity of existing plants, 
rather than in ‘those which mean tear- 
ing up the old plant by the roots and 
starting all over again. 
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The Pioneer’s Penalty 


We in this country came into the 
sewage purification business early. We 
claim no particular credit for this; 
we were driven to it by circumstances. 
With high concentrations of population 
and industry on very small streams— 
as, for instance, in the Midlands—we 
just had to tackle the sewage disposal 
problem. My own town of Wolver- 
hampton furnishes a good example. 
Of the three sewage plants which I 
control, two actually start the stream, 
while the effluent from the other plant 
discharges into a very small brouk. 
Under such circumstances, there are 
only two options. Either you must 
get down seriously to sewage purifica- 
tion, or you kill everything in the 
stream for miles and miles and create 
all sorts of nuisances and dangers to 
health. Incidentally, in the latter case, 
gas masks would probably have to be 
made a standard item of apparel. 

For this reason, most towns of any 
size have had sewage purification 
plants for many years. As a result, 
policy and development are bound to 
be influenced by the plant already in- 
stalled. There is very real interest in 
all new developments both at home 
and abroad, and research and experi- 
mentation are active and thorough; 
also our plant manufacturers are al- 
ways alert to evolve new ideas and to 
produce first-class equipment to meet 
the needs of new processes. Neverthe- 
less, under the circumstances outlined, 
it is natural that those undertaking 
sewage works projects should be par- 
ticularly interested in methods which 
ean be applied to existing plants at 
small cost, and that their own research 
programs should be largely directed 
along these lines. 

The existence of large and reason- 
ably efficient plants at most towns 
means that most construction is in the 
form of alterations and extensions, 
rather than completely new installa- 
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tions. This cramps the style of the 
designer. 

In consequence, the show plants of 
the past 15 years have been built at 
places which had previously done little 
in the way of sewage treatment, or in 
areas where the reorganization of sew- 
age disposal on a regional basis has 
entailed the construction of a single 
large plant to take the place of a num- 
ber of smaller ones. Instances of this 
are the several modern plants in Scot- 
land, and the large Mogden works 
serving the West Middlesex area. 

Now you see what is meant by ‘‘The 
Pioneer’s Penalty.’’ The town which 
approached the sewage problem 
promptly and courageously many years 
ago, now finds itself with a plant, 
which, although fairly efficient, is not 
as up-to-the-minute as some of those 
installed by the late starters. At the 
present time, few authorities can af- 
ford to discard an efficient but slightly 
out-of-date plant, and embark on a 
completely new scheme. I should add 
that finance is not the only factor in- 
volved. Arrears of housing, greatly ac- 
centuated by bomb damage, have made 
it necessary to give first priority to the 
provision of homes. 

I next propose to consider sewage 
treatment stage by stage, giving a 
short account of trends and practice 
in each case. 


Screening and Grit Removal 


In older works, it was often the 
practice to provide fairly fine screen- 
ing (say 34 in. spaces between bars), 
and grit tanks of such design and 
size that in periods of low flow much 
organic matter was retained along with 
the grit. The separation and removal 
of the screenings and detritus was an 
obnoxious operation, and the ultimate 
dump was an unpleasant place to 
everything else except vermin. Cur- 
rent practice aims at reducing dump- 
ing to a minimum, and rendering the 
material inoffensive, while at the same 
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time eliminating the heavy and dirty 
work formerly involved in these pre- 
liminary stages of sewage treatment. 

Except in special cases, such as 
some seaside towns where screening is 
the only treatment provided, fine 
screening of sewage is practically ob- 
solete. Some of the large works have 
discarded screening altogether, apart 
possibly from bars placed at 4-in. 
intervals or more, to keep back any 
very large masses which might oc- 
casionally come down the sewer. At 
smaller works, the nature of the screen- 
ing depends on the type of plant, sizes 
of pumps and valves, etc., which are 
to be safeguarded from obstruction. At 
plants of medium size, bar spacings of 
the order of 114 to 2 in. seem to be 
favored. In the new plants the screens 
are cleaned by float operated mecha- 
nisms, discharging the screenings on 
to a conveyor belt. 

Disintegration of screenings, with 
return to the sewage, is used in some 
plants, and I have no doubt we shall 
see much more of this procedure in 
future works. The policy of screening 
the sludge, rather than the sewage, 
also has some support. 

The separation of grit has attracted 
close investigation, with a view of de- 
signing channels with a constant ve- 
locity of about 1 ft. per sec. The chief 
methods for attaining this are chan- 
nels of trapezoidal cross section, flow 
control by standing wave flume, and 
the provision of additional channels 
for use in periods of high flow. The 
grit is removed by scrapers, elevators 
or suction; at the small works hand 
cleaning of grit channels is still prae- 
tised, but the plant is designed to make 
this relatively easy. In some works 
the separated grit is washed prior to 
ultimate disposal. 

There is no general agreement as to 
which process should come first, screen- 
ing or grit separation, but the tend- 
ency seems to be to make the screens 
(if any) the first stage of treatment. 
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Chemical Precipitation and 
Flocculation 


Although the use of chemicals as an 
aid to sedimentation is not widely 
practised, quite a number of sewage 
plants use chemicals for certain spe- 
cific purposes. Chemical precipitation 
is sometimes used as an auxiliary in 
overloaded plants, or to cope with ab- 
normalities due to the presence of in- 
dustrial wastes. 

Some works in the wool districts of 
Yorkshire use sulfuric acid to ‘‘erack’’ 
the mixed sewage. The grease in the 
sludge is later recovered, either by hot 
pressing or by solvent extraction; it 
ean then be refined by further acid 
treatment in lead-lined tanks, and sold. 
There is a regular and steady trade in 
the recovered grease. 

The residual sludge remaining after 
the extraction of grease is dried and 
ground for sale as manure. Some of 
it goes direct on to the land; the re- 
mainder is sold to fertilizer manu- 
facturers, who blend it with mineral 
fertilizers, or with such products as 
fish wastes, for marketing as a com- 
pound manure. 

Another instance of the employment 
of chemicals in sewage works is the use 
of lime for neutralizing rushes of acid 
trade wastes, such as steel pickling 
wastes, plating liquors and galvanizing 
wastes. The manufacturers are gener- 
ally supposed to discharge neutralized 
waste to the sewers, but it has been 
found good policy to have a liming 
plant at the sewage works, in case the 
manufacturer has an accident or his 
memory slips a cog. Such things do 
happen, and it is advisable to have a 
remedy handy. If your plant has 
been put out of gear by a rush of acid 
and soluble iron, there is small satis- 
faction in being able to say that it was 
the industry’s fault. 

Salts of aluminum and iron also 
find some use as aids to sedimentation, 
but their employment is not wide- 
spread. 
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Mechanical flocculation has not yet 
been widely used in sewage treatment 
in Britain, although it is quite com- 
mon in waterworks practice in com- 
bination with chemical treatment. The 
results obtained on sewage, both on 
the large scale and in experimental 
work, have been fairly satisfactory but 
by no means sensational. The mechani- 
eal flocculation process, however, is not 
expensive, and I consider it is worth 
closer investigation, both alone and in 
conjunction with small doses of chemi- 
eals. I have a full scale experiment on 
this system in progress at one of our 
works, in parallel with tanks of similar 
size and design apart from the floccu- 
lating chamber, so I hope to find out 
something more in the near future. 
The results reported from this practice 
in America make impressive reading. 
I feel that variations in performance 
at different places are often due to 
apparently minor differences in tech- 
nique, such as details of design, period 
of sedimentation and paddle speed. 
There is, of course, the usual difficulty 
that no two sewages are alike, and 
that the same sewage varies in proper- 
ties from hour to hour—in fact from 
minute to minute. This does not make 
things easier in a process which prob- 
ably depends on careful adjustment 
between a number of factors for full 
efficiency. 


Primary Sedimentation 


Perhaps the most striking character- 
istic of British sedimentation tank de- 
sign as compared with practice in the 
United States is the large detention 
period provided. In the old days, when 
tanks were periodically desludged by 
manual labor, it was customary to de- 
sign sedimentation tanks with a total 
capacity equivalent to 10 to 15 hours 
dry weather flow. Now that tanks of 
more advanced design are employed, 
with mechanical desludging gear, ca- 
pacities equivalent to 6 to 8 hours dry 
weather flow are more usual. 
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Even these figures seem high com- 
pared with American practice, but 
when making comparisons there are a 
few factors which should not be for- 
gotten. In the first place, British sew- 
ages are, on the average, much stronger 
than those met with on the American 
continent. Also, in times of storm, our 
plants are expected to provide full 
treatment for three times the normal 
rate of flow, plus partial treatment for 
everything above this rate. As we 
vet our fair share of rainy days (a 
fact which those of you who have 
visited this country, will probably con- 
firm with some emphasis) we must 
keep that triple load well in mind 
when designing sedimentation tanks. 

It is also felt that liberal tank ca- 
pacity has some value in ironing out 
sudden variations in the strength of 
the sewage, while in some works part 
of the settling capacity is used for 
balancing purposes to give a steady 
rate of feed to the biological section of 
the plant. This again is a valuable 
aid to operation, which cannot be ef- 
fectively provided if the tank capacity 
is limited. 

It is, of course, beyond dispute that 
granted something near ideal con- 
ditions, the solids removal per unit 
time decreases as the sedimentation 
period progresses. That is to say, a 
lot of solids are removed in the first 
hour, less in the second hour, and far 
less in the third, and so on. But ig- 
noring the other considerations above 
mentioned, even a little extra effi- 
ciency in sedimentation may be worth 
quite a lot. For instance, in winter 
it may mean the difference between 
filters remaining open and efficient, in- 
stead of becoming clogged and ineffec- 
tive. There is also the point that solids 
which are not removed in the primary 
tanks mostly crop up somewhere else 
—either in the final settling tanks or 
in the river. Knowing your high prin- 
ciples, I am sure you will not let them 
get to the river; so you get these extra 
solids as secondary sludge, which is 
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difficult to dewater. There is, there- 
fore, something to be said for removing 
them in the primary tanks. 

I am not presuming to prescribe what 
is sound sedimentation practice under 
American conditions, but I feel that 
there is much to be said in favor of a 
6- or 8-hour detention period under 
British conditions. In summer there 
is also something to be said against it 
—the danger of septicity. 

On the actual design of sedimenta- 
tion tanks, the trend is strongly for 
mechanically desludged types, either 
circular or rectangular. There is also 
keen interest in scrapers suitable for 
installation in existing rectangular 
tanks. Large tanks are not in uni- 
versal favor. For example, in the case 
of circular tanks, some designers feel 
that units of up to about 60 ft. di- 
ameter, although more costly to con- 
struct on a volume basis than tanks of 
100 ft. or more diameter, are more 
suitable for use in sewage works. The 
peripheral sludge is moved out of the 
tank more quickly and in a fresher 
condition ; it has also been claimed that 
extra efficiency in the small tanks makes 
possible a decrease in total capacity. 

The writer considers that, under 
most conditions, three tanks is the 
minimum for convenient year around 
operation. Even the best of tank 
mechanisms need some repair and 
maintenance. If there is only one tank, 
a breakdown is disastrous. If there are 
two, the tank remaining in commission 
must operate at 100 per cent overload. 
If there are three tanks, with one 
under repair, the remaining two are 
under 50 per cent overload. This is 
plenty, but in a well designed plant, 
on top of its job, it should suffice. 


The Activated Sludge Process 


Besides the diffused air system, sev- 
eral mechanical aeration systems have 
been in satisfactory service in this 
country for many years, and each sys- 
tem has its adherents. 


Of the mechanical aeration proces- 
ses, the commonest are: 


1. The Simplex system, in which a 
‘‘spinner’’ on the surface of the liquid 
effects aeration and mixing, and also 
induces a spiral circulation in the tank. 

2. The Haworth (or Sheffield) sys- 
tem; in this process the functions of 
aeration and mixing are provided by 
large paddle wheels turning on a long 
horizontal shaft. The liquid proceeds 
through units divided into continuous 
channels about 6 ft. wide. In effect 
this is an artificial river, in which 
natural purification processes are 
ereatly intensified, and recirculation 
(or dilution) is practiced. 

3. The Hartley Spiro-Flow system, 
which in essentials is similar to the 
Haworth system, except that inclined 
paddles are used. 

4. The Kessener brush aeration sys- 
tem, in which the aerating device is a 
revolving steel brush. 

All these processes, like the diffused 
air system, can give good results at 
reasonable cost. Possibly most favored 
nowadays, at any rate for large plants, 
is the diffused air system, but the other 
processes have claims for consideration. 
One advantage of the diffused air sys- 
tem is its compactness, and the fact 
that within limits, aeration can be ad- 
justed to suit requirements. 

Plants of the Haworth type, for in- 
stance, need more space, as the working 
depth in the channels is only. about 
4 ft. 6 in. On the other hand, this 
type of plant has the advantage of 
positive dilution, as the liquid usually 
goes round the course about four times. 
This is a valuable feature in counter- 
acting such things as rushes of strong 
trade waste. In this way the Haworth 
design does much to contradict the old 
statement that ‘‘activated sludge proc- 
esses are easily upset by industrial 
wastes.’’ From my own experience, I 
would say that this type of plant is 
quite good at absorbing a sudden heavy 
load, but it is not so happy when called 
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upon to take a less striking overload 
over a long period. 

A report has recently been given of 
a Kessener plant installed, slowly and 
painfully, at Rochdale during the war. 
The results are encouraging; the sludge 
elevating wheel used for lifting the 
activated sludge came in for a special 
word of praise. It has been found to 
be an automatic and very economical 
method for low lifts. 


Trickling Filters 


In recent years there have been so 
many reports on various modifications 
of trickling filter technique that it is 
impossible to do more than give a gen- 
eral review. Anyone needing more 
detail will have to consult the techni- 
eal publications, particularly the Jour- 
nal and Proceedings of the Institute of 
Sewage Purification. 

Recent developments in trickling fil- 
ters have been mainly concerned with 
the following aspects :— 


Double Filtration 


Double filtration is not new, but in 
late years the matter has been investi- 
gated from new angles. Much very 
thorough and important work has been 
carried out by the Water Pollution 
Research Board. This body is a branch 
of a government department, and its 
main activities are investigation and 
research on matters pertaining to rivers 
pollution and to the purification of 
sewage and trade wastes. Most of their 
work on double filtration has been car- 
ried out at the main plant of the 
Birmingham and Tame District Drain- 
age Board, who handed over four ordi- 
nary circular filters, each 115 ft. in 
diameter, for experimental purposes. 

The particular type of double filtra- 
tion investigated by the Water Pollu- 
tion Research Board is that known as 
alternating double filtration. In this 
process, the order of the filters is pe- 
riodically interchanged. That is to 
say, the primary filter is transferred 
to the secondary stage, while the one 
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time secondary filter is put to primary 
duty. When the process was first in- 
troduced for sewage treatment (it had 
previously given good results with milk 
wastes) many experts regarded it as 
illogical, on the grounds that the ac- 
tivities in a filter are more or less 
stratified. For this reason, changing 
the nature of a filter’s feed and duties 
was felt to be unsound procedure. In- 
deed, although the process has given 
good results, criticism on these lines 
has not been completely stifled. 

The experiments at Birmingham have 
been in progress for several years, 
using two filters for alternating double 
filtration, while operating another fil- 
ter of the battery on conventional lines 
to act as a control. The dosage on the 
alternating filters has been gradually 
stepped up, and latest reports show 
the plant to be treating about four 
times the sewage per cubie yard of 
filter material, as compared with the 
ordinary filter. In most respects, the 
quality of the effluents from the two 
plants is very similar, the main differ- 
ence being that the conventional filter 
gives a much higher degree of nitrifi- 
cation. 

It is possible that the alternating 
filter plant has been pushed a little 
beyond the safety line, and that a 
dosage at three times the rate of an 
ordinary filter would better represent 
its capabilities. The increased effi- 
ciency of the alternating filters has been 
largely attributed to their ability to 
withstand clogging. The Birmingham 
sewage is prone to encourage a copious 
growth on the surface layers of filters, 
with a resultant loss of efficiency and 
capacity. This trouble is minimized by 
alternation, in two ways. First the 
growth which accumulates when the 
filter is on primary duty is weakened 
when the filter is on secondary duty. 
In addition, ‘‘film’’ is spread over 
much of the depth of the bed, whereas 
in a conventional filter it tends to form 
an impervious layer in the top few 
inches. 
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It is interesting to note that the 
bulk of the work performed by the 
alternating double filtration plant is 
done by whichever of the filters is on 
primary duty. The main function of 
the secondary stage appears to be 
recuperative. That is to say, when 
a filter has borne the brunt of primary 
duty, it uses the spell of secondary 
duty to get back into shape for the 
next primary round. It follows that 
for continuous efficiency the process 
depends on a good effluent from the 
primary filter. Otherwise, the required 
benefit would not accrue from the spell 
of secondary duty and the process 
would fall off. 

During the earlier part of the ex- 
periments, the order of filtration was 
changed about once in three weeks, but 
a daily change-over is now preferred. 

It has been said that the results 
obtained on the experimental plant 
should be used with some caution, be- 
eause the plant does not operate under 
works conditions. In particular, at- 
tention has been drawn to the fact that 
the experimental plant is worked at a 
uniform dosage, hour by hour and day 
by day; a state of affairs far removed 
from the operation of an ordinary 
plant, which must take widely ranging 
flows as between day and night, and 
between wet weather and dry. These 
statements are true enough, and they 
have some force. But it must be re- 
membered that the ordinary filter, used 
for comparison, also gets the benefit of 
a steady dosage in just the same way 
as the alternating filters. 

The process has already had some 
practical application, and its employ- 
ment at other places is contemplated. 
There have as yet been few details pub- 
lished as to the performance of these 
plants. From such data as have been 
made known up to now, it would ap- 
pear that the alternating plants can 
earry a much heavier loading than 
ordinary filters, but the improvement 
is not so impressive as that achieved 
in the experimental plant. It may be 
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that the Birmingham sewage, with its 
pronounced tendency to foster surface 
film, shows exceptionally high response 
to any process which prevents exces- 
sive surface growths. So few results 
have yet appeared on the performance 
of the process under normal works con- 
ditions, however, that it is too early to 
express an opinion on this point. 

Besides the investigations on alter- 
nating double filtration, there has also 
been some experimentation on what 
might be termed straight double filtra- 
tion, in which the filters are kept on 
the same job and in the same order all 
the time. Work at Huddersfield has 
sought to make use of the fact, demon- 
strated both in America and in this 
country, that quite a useful amount of 
purification can be effected by single fil- 
tration at very high rates. The method 
used in their experiments was primary 
high-rate filtration, followed by second- 
ary treatment at a lower rate. So the 
process differs from most earlier 
double filtration schemes, in that the 
older plants generally worked both 
stages at the same dosage. Provided 
the small scale results were reproduced 
on the large scale, the newer type of 
straight double filtration would enable 
the unit dosage of the Huddersfield 
plant to be increased by about 60 per 
cent, as against an increase of only 
about 15 per cent obtainable by re- 
circulation. 


Recirculation 


Recirculation, or the return of efflu- 
ent for another pass through the filter, 
has been practised in this country for 
many years in the filtration of indus- 
trial wastes, particularly gas works 
liquor and chemical wastes. Thus, it is 
perhaps rather surprising that when 
American reports came through of the 
successful application of the process 
to sewage treatment about ten years 
ago, our technicians did not show much 
enthusiasm. .In the last five or six 
years, however, there has been con- 
siderable interest in _ recirculation 
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largely due to the possibility it offers 
of increasing the capacity of existing 
plants without spending much money 
or putting the works out of commission 
for a long period. 

Perhaps the most interesting work 
on recirculation has been done by the 
staff of the Water Pollution Research 
Board. Like their experiments on 
alternating filtration, it has been car- 
ried out on a 115-ft. diameter filter at 
the Birmingham sewage works—the 
‘‘spare’’ one in the battery of four 
taken over from the Drainage Board. 
The system of a uniform dosage was 
again followed, the recirculated liquor 
(settled filter effluent) being returned 
to the filter feed at a steady rate. The 
recirculation is on a fifty-fifty basis, 
one volume of returned effluent to one 
of settled sewage. 

Two things are worth noting concern- 
ing the British approach to recircula- 
tion. In the first place, there is the 
low recirculation ratio as compared 
with American practice. This is not 
due to any distrust of your verdict 
that higher rates of recirculation give 
better results. The motive is economy, 
that is, to attempt to use recirculation 
in such a way as to economize on 
power and possibly use existing pumps; 
also to avoid extensions to the sedi- 
mentation stages and alterations to the 
feed lines. 

The second point arises from the 
fact that most existing standard filter 
plants in Britain carry purification to 
a high stage of nitrification; figures of 
40 or 50 p.p.m. of nitrogen in the 
form of nitrate are not uncommon, 
particularly in the summer months. 
This fact has much importance when 
considering the application of a limited 
degree of recirculation to increase the 
capacity of the plant. If high nitrifica- 
tion continues to prevail (and opera- 
tors at many plants think this is 
desirable), the return of effluent to the 
primary tanks may be attended with 
some risk. It might lead to denitrifica- 
tion, with consequent ‘‘gas lifting’’ of 
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the sludge by the gaseous nitrogen pro- 
duced. Further investigation on this 
point is needed, but the results pub- 
lished up to now indicate that under 
British conditions, concentrations of 
nitric nitrogen in excess of 10 p.p.m. 
in the mixed liquors are liable to cause 
serious trouble in this direction. So, 
at the moment, direct recirculation of 
settled effluent to the filter feed seems 
to be the safer proposition under our 
conditions, and for our particular 
purpose. 

Reports concerning the effectiveness 
of recirculation have varied widely, 
ranging from the previously mentioned 
small improvement at Huddersfield to 
the very striking performances of the 
experimental plant at Birmingham. 
The latter filter has taken dosages up 
to four times that of the conventional 
filter, with the production of an efflu- 
ent of comparable quality in most 
respects. 


Enclosed Aerated Filters 


In this type of plant, the filter is 
completely covered, and positive venti- 
lation is obtained by driving a gentle 
current of air downward through the 
filter. The process, which originated 
in Germany, has been the subject of 
searching investigation in Britain and 
South Africa. The British work, car- 
ried out by public bodies and industrial 
concerns, commenced about ten years 
ago. 

Some of the experiments were halted 
or curtailed by the war, while indus- 
trial coneerns are naturally shy of 
passing on information to competitors. 
In spite of this, considerable data have 
been published, and it is now possible 
to give a fair evaluation of the capabili- 
ties of the process. 

Experiments carried out at Wolver- 
hampton over a period of four and a 
half years showed the process to be 
capable of treating tank effluent at 
three times the rate of ordinary open 
filters, with the production of an efflu- 
ent of similar quality. The experi- 
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mental filter was 20 ft. in diameter 
with 13 ft. 6 in. depth of media, and 
great care was taken to insure that the 
filter had to take all the shocks nor- 
mally experienced in works practice. 
It had just the same maintenance, by 
the regular plant personnel, and the 
dosage of the experimental filter was 
varied in the same ratio as the dosage 
to the main filter installation. This 
was not difficult, as the experimental 
plant was constructed alongside the 
flow recorder of the main installation. 
All we had to do therefore, was to 
supply the attendants with a sheet 
having two parallel columns; in the 
right-hand column were the appropri- 
ate dosages of the experimental plant, 
corresponding to the main flow re- 
corder readings shown in the left-hand 
column. By observing the two flow 
recorders,. the attendant could tell 
whether the flow control valve on the 
experimental plant needed any adjust- 
ment. In the same way, by inspecting 
the flow charts each day, the manage- 
ment could tell whether the attendant 
had done his job properly. 
Experiments at Halifax, mainly con- 
eerned with the purification of liquor 
from sludge treatment, confirmed the 
conclusions reached at Wolverhampton. 
But a works scale filter at Glasgow did 
not put up quite such a good per- 
formance, the enclosed filter taking 
about 214 times the dosage of the 
works open filters. This may be ex- 
plained by the great depth of the 
Glasgow filter. This was constructed 
with a media depth of 18 ft., possibly 
with the idea of keeping down costs by 
making one floor and one roof enclose 
as much media as possible. However, 
some results obtained at Wolverhamp- 
ton made it appear doubtful whether 
any depth greater than 12 ft. achieved 
much work; in fact, most of the work 
appeared to be performed in the top 
9 ft. If this is so, it would explain 
the lower performance of the Glasgow 
filter as calculated on a cubic yard 
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basis, for the bottom third of the bed 
may not have been earning its keep. 

High-rate single filtration on an en- 
closed filter of 6 ft. depth and 20 ft. 
diameter was also tried at Wolver- 
hampton, with very encouraging re- 
sults. Operating on a strong tank efflu- 
ent at a dosage of 1,000 gal. per cu. 
yd. per day, it achieved 70 per cent 
purification calculated on B.O.D.—a 
very useful performance for a high- 
rate partial treatment plant. 

Now the war is over, we intend to 
alter the plant to work the two enclosed 
filters in series. During the war it was 
impossible to tackle this logical de- 
velopment of the research, owing to 
shortage of staff. 

Now for a word on maintenance. 
The enclosed filters at Wolverhampton 
needed very little attention, either me- 
chanical or manual. At Glasgow, there 
was some trouble owing to the ac- 
cumulation of surface growth; this 
may have been due to the high sur- 
face dosage (consequent on the great 
depth), or to failure of scavenging 
organisms to establish themselves suffi- 
ciently strongly. 

The enclosed filter system needs little 
space, and it is also claimed to eliminate 
odor and flies. To get out, gases and 
flies must pass downward through the 
bed; during the passage, the gases are 
claimed to be oxidized and the flies 
drowned. Experience at Wolverhamp- 
ton supported these claims. No odor or 
flies were found in the outlet chambers 
of the deep full-treatment filter. In 
the case of the shallower partial-treat- 
ment filter, a few flies were occasion- 
ally found in the outlet chambers but 
there was no odor. It should be added 
that reports from Johannesburg say 
that, under their conditions, fly control 
by enclosed aerated filters is not so 
positive. 

Cyclo-Nitrifying Filters 
This type of filter was evolved at 


Sheffield to improve the performance 
of the plant at one of the branch sew- 
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age works. An activated sludge plant 
using Haworth paddles was finding 
difficulty in coping with a very strong 
domestic sewage. The condition of the 
activated sludge was not good, and the 
effluent was not always of the desired 
standard. 

After prolonged experiments, in 
which several possible remedies were 
tried without much success, high-rate 
filtration of the final effluent was in- 
vestigated. This was found to produce 
a highly nitrified effluent, which when 
returned to the activated sludge plant, 
brought about a big improvement in 
the quality of the effluent and in the 
condition of the sludge. The nitrified 
effluent was also found to be very 
effective for opening clogged trickling 
filters. 

Distribution was found to be a cru- 
cial factor in the success of this process. 
Special jets had to be fitted to the 
works plant in order to reproduce the 
results obtained in the experimental 
plant. 


Comparison of Methods 


An accurate assessment of the rela- 
tive efficiencies of the various new 
types of filter technique is as yet im- 
possible, but I feel that you would wish 
me to make at least a rough compari- 
son. To the best of my judgment, based 
on the data so far available, I should 
say that the three main processes rank 
about level. Given reasonably favor- 
able conditions, alternating double fil- 
tration, recirculation on a fifty-fifty 
basis, and enclosed aerated filtration 
all seem to be capable of purifying 
sewage at about three times the dosage 
of a conventional filter, with the pro- 
duction of effluents of comparable qual- 
ity. In no ease, of course, is the 
increased efficiency obtained without 
some sacrifice of simplicity in design 
and operation. 


Possible Combinations 


The new developments in sewage 
filtration make possible many improve- 
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ments in sewage treatment; in par- 
ticular, a plant can now be designed 
to suit practically every set of local 
conditions and any type of sewage. 
The number of possible combinations, 
both among the various filtration sys- 
tems, and between them and the acti- 
vated sludge processes, must provide 
the conscientious designer with a first- 
class headache. 

In England, partial treatment by 
activated sludge, in preparation for 
final purification on filters, has often 
been used. This has been claimed to 
be the logical sequence, as the acti- 
vated sludge process shows up best in 
the initial stages of purification. But 
for that matter, so does any other 
process, for the Law of Diminishing 
Returns works as well for sewage as 
for anything else. The first bit of 
purification comes easily and cheaply, 
but each successive unit of purification 
becomes more difficult and more ex- 
pensive. This is the reason why the 
assessment of performance in ‘‘ pounds 
of B.O.D. removed’’ can be so mislead- 
ing. A pound of B.O.D. removal at 
the tail end of purification takes more 
getting than several pounds in the 
initial stages. So this method of as- 
sessment does not mean much unless 
the comparison is made between proc- 
esses giving the same degree of puri- 
fication. 

To my mind, as a result of my own 
investigations and of the results pub- 
lished elsewhere, there are many cases 
in which the reverse order of operation 
is justified. That is, partial treatment 
by high-rate filtration followed by final 
treatment by activated sludge. 

Apart from series treatment, there 
is much to be said for having activated 
sludge and trickling filters in the same 
plant. It often happens that the filters 
tend to give trouble in winter and 
the activated sludge plant in summer. 
The seasonal adjustment of the load 
between the two plants, quite apart 
from any question of stage treatment, 
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can bring about a substantial increase 
in overall efficiency. 


Final (or Secondary) Sedimentation 


On this aspect of sewage treatment, 
I propose to say little, except that 
trends are following the same general 
lines as for primary sedimentation. 
That is the increased use of mecha- 
nisms and hydrostatic head, instead of 
the old mud-pushing technique. Many 
authorities are intending to apply mod- 
ern methods to existing installations 
as well as to new plants. 


In my opinion, final sedimentation, 


particularly as applied to filter efflu- 
ents, is still far from perfect. Short 
period quiescent settlement in the lab- 
oratory is often much more effective 
than relatively long period continuous 
flow settlement in the plant. Efforts 
should be made to bridge this gap, for 
it is undoubtedly the cause of much 
expense and stream pollution. 


Chlorination of Effluents 


Here, I know I am treading on 
dangerous ground. The chlorination of 
effluents, both partially and more fully 
purified, seems to be fairly popular in 
America. In this country, such prac- 
tice is often looked upon as camouflage, 
or passing the buck to downstream dis- 
tricts. My own view is that while 
chlorination of effluents is justified in 
some cases to prevent local nuisance, 
as a general practice it is unjustifiable. 
For one thing I have never felt that 
enough was known of the possible 
effects of the chloro-compounds, which 
chlorine might form with the constitu- 
ents of sewage, especially those con- 
taining industrial wastes; we know 
some of the complications which can 
be caused by chlorine compounds of 
phenols, and there is no reason to sup- 
pose that they are the only possible 
trouble raisers. Moreover, I have no use 
for a sterile stream. We should aim 
higher—at a stream replete with ani- 
mal and vegetable life. 

I have information indicating that 
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valuable experimental work will shortly 
be published, which will make the advo- 
eates of universal chlorination of efflu- 
ents do a bit of second thinking. 


Sludge Disposal 


During the war, the agricultural use 
of sewage sludge has boomed, and the 
present policy is all toward applica- 
tion of sludge to the land, either alone 
or blended with other fertilizers. In- 
dividual policy is based on local con- 
ditions. If there is plenty of agricul- 
tural land within a few miles of the 
sewage plant, sludge (preferably di- 
gester) can be pumped out in the liquid 
state. Depending on the length of 
freightage, in other cases the sludge 
may be either dried on beds, or pressed, 
or heat dried to about 10 per cent 
moisture. Incineration is regarded as 
a waste of energy and good material. 
All the same, some large authorities 
near the coast still barge their sludge 
to sea—which is just as wasteful, but 
less troublesome. 

The collection and utilization of di- 
gester gas for power generation and 
other purposes is growing. During the 
war quite a lot of compressed sludge gas 
was used as motor fuel for cars and 
publicly owned vehicles. Some of it 
was used for making a particularly 
devastating type of fire bomb. It has 
been said that this is probably the 
only recorded instance of sewage be- 
ing used as a weapon of war. 

Two-stage digestion is popular here, 
both stages being of about the same 
capacity ; frequently the primary stage 
is heated, the secondary cold. Sludge 
thickening, before digestion, seems to 
be gaining favor. 


General Trends in Sewage 
Disposal 


From the foregoing, it will be seen 
that two of the main trends in British 
practice, in common with that in 
America, are intensification and mech- 
anization. Intensification makes pos- 
sible economies in construction and in 
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site area, while mechanization cuts out 
a lot of unpleasant and uneconomical 
manual jobs. The latter is necessary 
for a number of reasons, one of which 
is that of obtaining workmen to do the 
jobs. The workman of the future will 
not tolerate heavy and _ obnoxious 
work, which his education shows him 
could be better done by machinery. 
The old type of long-suffering, patient 
muck-walloper is on his way out, so 
plants which needed this type of labor 
must go out with him. 

Two other characteristics are worth 
noting. One is the growing realization 
that the engineer, the scientist and the 
operator must work in close collabora- 
tion right from the inception of a 
scheme, if the best results are to be 
obtained. It may happen that the 
designing engineer himself has the 
necessary intimate knowledge of treat- 
ment processes and works operation; 
if not, he should seek the collaboration 
of specialists in these lines. Sewage 
purification is now such a huge and 
involved subject that there is no dis- 
grace in admitting that all the neces- 
sary knowledge is not to be found 
under one hat. This close collaboration 
is vitally necessary to insure efficiency, 
economy and convenient operation. A 
works which is difficult to service is 
liable to suffer neglect. 

It is also increasingly—but still not 
sufficiently—recognized that a sewage 
plant must be designed as an entity, 
not just as a collection of individual 
bits and pieces. Blend, balance and 
mutual suitability of the different 
stages are important. Growing im- 
portance is also attached to designing 
each works individually, to suit local 
conditions and to make full use of local 
facilities, both in regard to the selec- 
tion of purification process and of 
methods of sludge disposal. The habit 
of adapting an old plan to another 
scheme is no longer approved in high 
places. Some designers are still too 


prone to this procedure, but their days 
are numbered. 
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There is also a growing inclination 
to treat sewage disposal on a regional 
basis, and to encourage small authori- 
ties in the same drainage area to get 
together for sewage purification pur- 
poses. Wholesale centralization is not 
very popular, but the need for provid- 
ing plants big enough to carry proper 
technical and maintenance staff is gen- 
erally admitted. Alternatively, there 
is the policy of having a number of 
small works under a single Board for 
administration purposes. Some of these 


._ Joint Sewage Boards have been in 


successful operation for many years. 

In consequence of the government’s 
policy—a sound one—of taking piped 
water supplies into more rural com- 
munities, there are going to be sewage 
disposal problems of a special type 
in these areas. The accepted view is 
that wherever possible there should be 
amalgamation of a number of village 
sewer systems to a single treatment 
works, or to the sewage works of a 
neighbouring town. 


Industrial Wastes 


Those familiar with British technical 
literature will have read quite a lot 
about our Public Health (Drainage of 
Trade Premises) Act of 1937. To those 
of you, if any, who neglect this oppor- 
tunity of broadening your views and 
irritating your tempers, I can offer only 
one or two notes on the main features 
of the Act. 

The chief object of the Act was to 
give all manufacturers, subject to cer- 
tain conditions and safeguards, the 
right to discharge industrial wastes to 
the public sewers. In turn, the public 
authorities were given certain rights, 
including those of making the manu- 
facturer provide sufficient treatment 
at the factory, when necessary, to pro- 
tect the sewers from damage and to 
give the sewage works a reasonable 
chance of doing their job. The right 
to make a fair charge for the treatment 
of industrial wastes was also conceded. 

In practice, however, the main fault 
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of the Act has proved to be the pres- 
ervation of what are known as ‘‘pre- 
seriptive rights of discharge.’’ Under 
these clauses, a manufacturer who has 
previously been discharging industrial 
wastes to the sewers can continue to do 
so indefinitely under the old terms— 
if any. This protection holds so long 
as the discharge remains of the same 
‘‘nature and composition’? and does 
not exceed its 1936-37 maximum rate. 
This means that, as far as old cus- 
tomers are concerned, you are pegged 
back into antiquity, with little hope 
of release unless the manufacturer 
contravenes the terms of the Act. The 
Act has other blemishes, but all the 
others are minor compared with the 
prescriptive rights. 

The usual practice at the moment 
is to use the Act, with some caution, 
for new connections to the sewers. The 
compilation of a register of discharges, 
with definition of each firm’s prescrip- 
tive rights, has made little headway in 
most towns. Naturally enough, this 
sort of thing, which involves an enor- 
mous amount of unproductive work, 
had to wait during the war years, and 
we—the sewage works profession—are 
now working and praying for a repeal 
of the prescriptive right clauses. 

My own views on the Act, and a 
possible method of improving it, were 
set out in a paper which I presented at 
a meeting of the Institute of Sewage 
Purification in November, 1945. En- 
titled ‘‘A National Policy for Trade 
Effluents,’’ it aimed at evolving a sys- 
tem which would give all industrialists 
and all public authorities an even 
break on the industrial wastes question. 
Naturally, one of the prerequisites of 
the system was the abolition of pre- 
seriptive rights, as only this could 
make fair and uniform dealing possible. 
Surely, if any firm should pay for the 
treatment of its industrial wastes, it is 
the one which has been loading its 
treatment costs on to the rate-payers 
for the past 30 or 40 years. 

For the aims and possibilities of this 
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scheme, I refer to the original paper. 
The suggestions it contains have, in 
the main, had a favorable reception, 
although not all technicians like the 
national aspect of the scheme. Some 
of them were up in arms against the 
scheme at the beginning, but a more 
careful reading of the paper has altered 
their attitudes. The recommendations 
aim at local control and operation, with 
just sufficient national coordination to 
make consistency possible. 

The chief object of my proposal is 
equal charges for equal services. That 
is, equal charges for the same type 
and strength of industrial waste where- 
ever it is produced. The charges would 
go into a national fund, from which 
each sewage authority would get a rate 
of payment depending on the degree 
of purification provided at its sewage 
works. In other words, payment by 
results. 

Lest it should be thought that the 
Drainage of Trade Premises Act is 
altogether bad, may I say that it is 
probably a good deal nearer perfection 
than anything in existence in most 
other countries. It tried to do a big 
job, but was unsound on one or two 
points. Experience has demonstrated 
its shortcomings, so we are seeking 
something better. 

The technical problems connected 
with industrial waste treatment are 
under active and continuous examina- 
tion. Much has been accomplished, but 
plenty remains to be done, particu- 
larly in view of the changes in indus- 
trial processes. 


Conclusion 


In limited space, I have tried to give 
you a general picture of what is hap- 
pening in sewage treatment in Great 
Britain, and to convey an idea of the 


’ trends. 


I should have liked to present the 
paper in person, so that we could have 
exchanged ideas. Also, I feel that I 
am depriving you of one of the privi- 
leges of a technical audience—that of 








16 SEWAGE WORKS JOURNAL 


taking issue with the author. I shall, 
however, be glad to answer any queries 
in writing. 

There can be no doubt that the 
getting together of technical men of 
different nations is a good thing, 
whether it be in writing, or better still 
by personal contact. It makes for 
mutual improvement as_ technicians, 
and for mutual understanding as men. 
My own impression is that interna- 
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tional understanding and tolerance is 
more easily obtainable by technical 
men than by politicians. Technicians 
ean hold different opinions without 
losing tempers; this cannot always be 
said of politicians. Also, the technician 
values facts, and seeks the right way, 
even though in the past it may not 
have been his own way. Whereas the 
politician . . . but perhaps I had bet- 
ter leave it at that. 


BRITISH DEVELOPMENTS IN SEWAGE PURIFICATION— 
A DISCUSSION 


By F. W. MoHLMAN 


Director of Laboratories, The Sanitary District of Chicago, Chicago, Ill. 


Those of us who have read Mr. 
Hurley’s many papers in The Surveyor 
and the Proceedings of the Institute of 
Sewage Purification feel that we know 
him by his works, both by the pen and 
the plant. His comments are pithy 
and to the point, and earry authority 
of his position as President of the In- 
stitute of Sewage Purification. There- 
fore, we in the U. S. and Canada feel 
honored that he has taken time to send 
us his viewpoint of British develop- 
ments in sewage treatment practice, 
and it will be my function to comment 
briefly on only a few points of his 
excellent paper. 

The longer detention period in set- 
tling tanks has been a superficially 
important difference between British 
and American practice, but actually 
not so great as appears at first con- 
sideration. In Britain 6- to 8-hour de- 
tention periods are now common, indi- 
cating some reduction from the former 
periods of 10 to 15 hours D.W.F. Mr. 
Hurley has mentioned the greater 
strength of British sewage, frequently 
averaging only 50 to 60 U. S. g.c.d. 
American sewages vary from two to 
five times this volume; therefore the 
actual tank capacity per capita in 
both countries is not greatly different, 


except in some American plants which 
provide only 30 to 60 min. detention 
period, such as those at Chicago, 
Buffalo, Detroit and Minneapolis. 
Also, the frequent necessity to handle 
three times D.W.F. at British plants 
reduces the settling period to around 
2 to 3 hours, within the range of many 
American plants which provide only 
sedimentation. 

It is evident, however, that the Brit- 
ish detention period is somewhat longer 
under summer dry weather conditions, 
leading, as Mr. Hurley states, to some 
danger of septicity. This hazard is 
somewhat modified by the lower tem- 
perature of British sewage in mid- 
summer, as compared with our high 
mid-west temperatures. 

The trend toward shorter detention 
periods is, however, apparent in both 
countries. If sewage can be passed 
through the plant without odors, it 
seems preferable these days to shorten 
the detention period so that only the 
more easily settleable solids are re- 
moved and discharge of effluent may 
occur before septicity has developed. 
Likewise, mechanical removal of sludge 
is characteristic of American plants, 
also leading to minimization of odor. 

A more conservative policy is also 
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Military Trickling Filter Plants 
Summary of Operation 






































—~ l | : 
.O.D. Efficiency, E 
Rs f B.O.D. : Overall B.O.D. 
No. Plants | Group Designation | ""Toading a a Sec. “Reduction 
| (ib. per acre-ft.) <%) (%) 
yaa F or eee Peo Ne (CeO eee Cee _— 
4 | Deep, No Recire. | 253-429 86.9 92.7 
4 | Deep, Recire. | 245-1,170 85.7 90.8 
8 | Two-Stage | 192— 930* 66.5* 90.2 
4 | Shallow, Recire. |  -705-2,080 | 81.7 88.1 
4 Deep, Recire. | 1,190-1,950 | 78.7 87.5 
3 Deep, No Recire. | 720-2,130 | 75.7 82.8 
3 | Deep, Reeire. | 2,520-5,750 | 70.3 78.3 
4 | Shallow, Recire. | 2,370-8,250 70.1 74.8 
| | 





* Second stage. 


common in England with reference to only by some sacrifice of quality of 





rates of trickling filter operation. The 
various modifications of filter operation 
described by Mr. Hurley—(1) alter- 
nate double filtration, (2) recirculation 
and (3) enclosed filters—are rated as 
three times the rate of single-stage fil- 
tration. But even so, these accelerated 
rates are far below rates of American 
high-rate filters. I had occasion to com- 
pute the relative rates last winter and 
found that the loading as expressed 
by pounds of B.O.D. applied per acre- 
foot varied from 200 for normal filters 
to 600 Ib. per acre-foot for the three 
types of British filters. 

American high-rate filters operate 
above these rates, but there is the ques- 
tion of relative effluents. British stand- 
ards require completely treated efflu- 
ents, with around 90 per cent reduction 
of B.O.D. and production of substan- 
tial amounts of nitrates. American 
high-rate filter effluents do not meet 
these specifications. There is, of course, 
the question of whether nitrates are 
necessary, and in many eases less than 
90 per cent reduction of B.O.D is satis- 
factory for American conditions of dis- 
posal. For production of the same 
quality of effluent, American rates of 
filtration are not appreciably higher 
than British. High rates are obtained 


effluent. 

In our study of trickling filters serv- 
ing military camps, the various filters 
were classified in the following groups: 

The first group, with loadings from 
253 to 429 lb. B.O.D. per acre-foot, gave 
an overall reduction of 92.7 per cent. 
Then the next two groups, with load- 
ings up to 1,170 lb. per acre-foot, gave 
91 per cent reductions. The two-stage 
filter at Fort Frances E. Warren, with 
a loading of 678 lb. per acre-foot, gave 
7.0 p.p.m. nitrite plus nitrate nitrogen 
in the effluent. This was about the 
highest loading at which nitrates were 
produced in substantial concentration. 

When loadings reached 705 to 2,130 
lb. per acre-foot the B.O.D. removals 
dropped to 85 per cent, with no nitrate. 
Higher loadings gave reductions of 
only 75 per cent. 

These results with strong sewage are 
somewhat comparable with English re- 
sults, and indicate that nitrate produc- 
tion, the time-honored function of a 
trickling filter, marks the difference 
between high- and low-rate operation. 
British filters of the various types 
studied and discussed by Mr. Hurley 
are still in the low-rate class as judged 
by American standards. 








18 SEWAGE WORKS JOURNAL 


American practice with strong sew- 
age shows a trend toward multi-stage 
filters, with roughing filters, first-stage 
and second stage if necessary, followed, 
as Mr. Hurley suggests, by activated 
sludge treatment (as at Sioux Falls). 
This requires ingenuity to prevent ris- 
ing sludge in the final tanks, but rapid 
removal of sludge may prevent this 
phenomenon from becoming trouble- 
some. 

Cyclo-nitrifying filters proposed an 
interesting procedure for using nitrate, 
if such filters could be justified in con- 
nection with a non-nitrifying activated 


sludge plant, but the cost appeared ex-- 


cessive for consideration at Chicago. 

Mr. Hurley does well to call attention 
to the fallacy of estimating the cost of 
removing so many pounds of B.O.D.— 
whether it is the head end or the tail 
end of the process. 
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His remarks on chlorination of efflu- 
ents are intriguing, especially with ref- 
erence to the research results that have 
not been published. These results will 
be studied with interest in America, 
where our sewage menu is so often 
ended with a chlorine demi-tasse. 

Finally, Mr. Hurley has suggested a 
scheme for controlling industrial waste 
disposal that is worth consideration 
in Britain but is not practicable in the 
United States. It should be easier for 
Britain to abolish ‘‘ prescriptive rights’”’ 
than for the U. 8S. to get 48 states to 
agree on one national law to control 
all industrial wastes. 

On behalf of the Sewage Works Fed- 
eration, I wish to thank Mr. Hurley 


for sending this interesting and 
thought-provoking summary of the 


status of sewage purification practice 
in England. 








IMPORTANT CONSIDERATIONS IN SLUDGE DIGES- 
TION. PART I—PRACTICAL ASPECTS * 


By Harry E. ScHienz 


Vice-President, Pacific Flush-Tank Co., Chicago, Ill. 


Considering the extensive literature 
on the subject of sludge digestion and 
the experience gained by the operation 
of installations representing over 80 
million eu. ft. of digestion capacity 
in the United States since the first 
heated separate sludge digestion tanks 
went into successful operation 20 years 
ago, it would appear that very little 
might be added by further considera- 
tion of the subject. Reference might 
well be made to one discussion in par- 
ticular, which was presented before this 
Conference in 1931 by R. A. Allton. 
The writer has made practical use of 
some of the advanced ideas presented 
in that discussion of 15 years ago, 
having expanded and confirmed by 
plant operating data the curves and 
theories suggested at that relatively 
early time. If time were available it 
would be interesting to review Allton’s 
contribution in view of our: present 
day knowledge. 

Despite the fact that the digestion 
of sewage solids has developed into an 
important and economical part of any 
sewage treatment process, the design 
and operation of sludge digestion sys- 
tems has not been given the considera- 
.tion it deserves, and it is the writer’s 
opinion that the digestion process has 
not yet reached the degree of perfec- 
tion of other sewage treatment proc- 
esses. 

Digestion tanks have been considered 
mainly as holding basins of a capacity 
to provide a retention time on a dis- 
placement basis of 380 days or more, 
and have been operated as a ‘‘take 


* Presented at 20th Annual Ohio Confer- 
ence on Sewage Treatment, Akron, Ohio, 
June 20, 1946. 
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up’’ in the sewage treatment process to 
accommodate the optimum schedules of 
other portions of the system, without 
regard to the maintenance of proper 
conditions for digestion. Where oper- 
ating difficulties have been experienced, 
the trouble has been generally diag- 
nosed as lack of capacity, with addi- 
tional digesters being added or recom- 
mended, while proper digester control 
might have been the answer. 

During the past few years we have 
been confronted with the problems of 


digester operation in concentrated 
form. Municipal installations have 


been called upon to handle greater di- 
gester loadings due to increased popu- 
lations without being able to add to the 
digestion capacity. Digester systems 
at military and naval installations were 
called upon to take full design load- 
ings and even loadings greater than 
anticipated, from the first day that 
sewage was turned into the plant, there- 
by lacking the benefit of additional 
capacity allowed in normal designs by 
a projection of the population into the 
future. 

The experience gained in correcting 
conditions of design and operation 
found at such installations has indi- 
cated the importance of (1) the provi- 
sion in the design of digestion systems 
of necessary connections, devices and 
procedures and (2) the knowledge of 
the operating personnel of the funda- 
mentals of digestion. These funda- 
mentals are necessary to allow the 
practical application of the utmost in 
digester control. 

The digestion- system, if properly de- 
signed and operated, can serve as the 
‘‘take up’’ in the sewage treatment 
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plant, receiving solids and scum from 
elarifiers on a schedule favoring the 
operation of such units, with solids 
withdrawn from the digester system 
in amounts and at intervals to suit 
best a drying bed or incinerator sched- 
ule, and still be effective in performing 
its major role of destroying the organic 
matter in the sludge, to produce (1) 
an inoffensive residue (2) of reduced 
bulk, which may be (3) easily de- 
watered due to reduced water binding 
properties. 
Biological Action 

It is important to realize that diges- 
tion is dependent upon the presence 
and growth of a variety of micro- 
organisms, which utilize the food 
supply or organic matter which is pres- 
ent in the sludge, and that these organ- 
isms produce new cells so long as con- 
ditions for their growth are favorable 
and the food supply is undiminished. 
In the sequel to this discussion * Dr. 
A. M. Buswell will cover in greater de- 
tail some interesting observations in 
connection with methane producing 
organisms and their role in sludge 
digestion. 

Practical Control 

From the practical viewpoint we may 
approach the control of the digestion 
process as a problem of maintaining 
environmental conditions most favor- 
able to the organisms which must do 
the work. The major considerations 
are reviewed herewith. 


Maintenance of Proper Digestion Bal- 
ance 

It is important for the operator to 
exercise care in adding fresh solids 
and in withdrawing digested sludge, for 
instance : 

1. Sludge additions should be made 
to each primary digester as frequently 
as possible or as may be feasible. By 
adding smaller quantities at more fre- 
quent intervals, a more constant food 


* See page 28. 
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supply is afforded the organisms and 
a more uniform gas production will be 
obtained, indicating a more uniform 
rate of digestion. Such a schedule also 
fits in well with the operation of elari- 
fiers. Moreover, it results in a sludge 
of lower moisture content, which is 
important in connection with the dis- 
placement time afforded by the di- 
gester, and in minimizing the amount 
of supernatant liquor to be handled. 

2. Sludge withdrawals should be 
made frequently in small increments 
to maintain the buffering effeet af- 
forded by the best digested solids. A 
schedule of balanced plant operation 
favors filling one sludge bed at a time, 
or withdrawing at an optimum rate to 
vacuum filters and incinerators based 
upon an average quantity of digested 
solids to be handled. 

3. In a two-stage digestion system, 
eare must be exercised in transferring 
material from the primary or active 
tank to the secondary or concentration- 
separation tank. The best digested 
solids of the primary tanks should not 
be depleted. In studies made on the 
operation of municipal sludge diges- 
tion systems on a solids retention basis, 
it has been found that of the amount 
of material transferred, 20 per cent 
or less by volume of the transfer 
should be from the best digested sludge 
at the bottom of the tank, with the 
balance of the transferred material, or 
80 per cent by volume, made up of the 
best liquor (of lowest solids content) 
from the upper portions of the tank. 
3y this procedure, for a detention time 
on a liquid displacement basis of 30 
days, the solids that are retained in 
the digestion system may average as 
high as 60 days, resulting in greater 
reduction and compacting. 

In connection with digestion installa- 
tions handling certain industrial 
wastes, where the major portion of the 
solids to be digested are in solution, 
and the entire waste is added to the 
digestion system, much shorter liquid 
displacement times are provided. One 








= = 
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installation presently in successful op- 
eration provides only a 4-day digestion 
period on a displacement basis. In 
such a case, with the small amount of 
suspended solids present, the discus- 
sion outlined above in regard to solids 
retention and transfer would not apply. 


Temperature of Tank Contents 


It has been generally accepted that 
the temperature during the process of 
digestion is of great importance, a tem- 
perature of approximately 90° to 95° 
’. being found by most operators to be 
optimum as measured by the rate of 
eas production and quality of the di- 
vested sludge, within the feasibility of 
effective and simple operation. To be 
most effective, however, the tempera- 
ture must be uniform throughout the 
entire depth of the digestion tank and 
should be maintained within a narrow 
range of a few degrees above or below 
an established value. It appears that 
the organisms depended upon for the 
digestion of sewage solids are quite 
sensitive to temperature changes and 
cannot stand rapid variations without 
a marked decrease in activity. 

A survey of tank inventory records 
of digesters at a number of plants 
studied in the past few years has re- 
vealed temperatures in the scum zone 
from 10° to 15° below the temperature 
maintained in the balance of the tank, 
a condition which is not conducive to 
proper digestion of that material. 

At one well-operated treatment 
plant handling a malt house waste, the 
operator reported a temperature of the 
digestion tank contents of 95° F. The 
temperature appeared to be main- 
tained quite close to this value, as re- 
corded at one particular time each day. 
Sudden reductions in hourly gas pro- 
duction rate were encountered at regu- 
lar intervals each day, however, which 
suggested that a check of the tempera- 
ture of the tank contents immediately 
after raw solids were added might be 
in order. It was found that the tem- 
perature of the contents of the tank 
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dropped as much as 7° F. due to the 
cold raw sludge additions, with the 
deficiency being made up by the aver- 
age heat added during the period prior 
to the next solids addition. 


Reaction in the Digestion Process 


It is normally conceded that the pH 
of the tank contents should be about 
6.8 to 7.2. Ordinarily in a well-de- 
signed and operated digestion system, 
where acid wastes are not present in 
the material to be treated, it is pos- 
sible to maintain a balance between 
fresh and digesting solids so that the 
reaction will remain within favorable 
limits. It is the writer’s opinion that 
the proper reaction of the digestion 
tank contents is the result of proper 
digestion conditions and, conversely, 
that conditions for proper digestion are 
not obtained by mere adjustment of 
the pH. The almost universal practice 
of resorting to the use of lime to correct 
a low pI appears to do more damage 
than good, and recent experiences of 
the writer suggest the revolutionary 
statement that ‘‘lime in any form or 
amount has no place in a digester.’’ 

This statement was recently con- 
firmed in a rather strong manner in 
connection with an installation where 
a critical digestion condition existed. 
By careful control of the rate of feed- 
ing during the starting of the digestion 
process, a satisfactory action had been 
obtained in two or three weeks, de- 
spite a 6.0 to 6.5 pH which was gradu- 
ally increasing. On the advice of a 
state representative who visited the 
plant a week or so later, and who 
saw the low. pH on the records, lime 
was added, although the amount would 
not have appeared to be excessive. 
This procedure resulted in a complete 
stoppage of the digestion action, which 
during the next four weeks could not 
be revived. It was finally necessary to 
remove most of the contents of the one 
digester and to start the tank anew. 

In digestion, almost any organic 
matter goes through a stage of acetic 
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acid formation, which acid is acted 
upon by methane-producing organisms 
to form methane and carbon dioxide. 
The action of lime tends to produce a 
highly ionized condition causing the 
reaction to go strongly to the acetate, 
upon which the bacteria cannot work. 
The comparison is shown by the follow- 
ing: 
2(CH,COOH) + Ca(OH),s 

Cat + 2(CH,COO)- + 2H.O 
while without lime added the acetic 
acid breaks down as follows: 


| | 
i bepen H 
CH, + CO. 


In installations where the writer has 
had any part in directing the operating 
procedures, the taking and recording 
of pH has been eliminated, and such 
data have not been missed in the di- 


gester control procedures. Volatile 
acids control has been substituted in 
its place. 


Volatile Acids Control 


Volatile acids control has been em- 
ploved successfully to foretell the ap- 
proach of retarded digestion condi- 
tions at a number of municipal and 
trade waste installations where diges- 
ters are operating at higher loadings 
than those normally encountered in 
domestic sewage treatment practice. In 
fact, to digest most trade wastes suc- 
cessfully it has been found to be abso- 
lutely necessary to practice volatile 
acids control. This involves a simple 
determination which may easily be 
made daily to provide a ‘‘warning’’ 
long before a change of pH, alkalinity, 
drop in rate of gas production, or 
‘‘foaming’’ conditions would indicate 
that trouble is at hand. This control 
method is described more completely in 
an article by the writer entitled ‘‘Con- 
trolled Digestion,’’ which appeared in 
the May, 1944 issue of THIs JOURNAL. 

In practice, if the volatile acids ae- 
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termination indicates a concentration 
of, say, 2,000 p.p.m. in-a digester 
sample, or if succeeding determina- 
tions indicate a continued rise in the 
concentration of volatile acids, either of 
the following steps must be taken: (1) 
Reduce the loading of raw solids in the 
digester showing the increase by di- 
verting some of the raw solids to an-. 
other digester in the system, or (2) 
Cireulate lower volatile acid content 
material from a second stage digester 
to the overloaded primary digester. As 
a result of such circulation a more 
rapid gasification takes place and the 
volatile acids are reduced much more 
than can be accounted for by mere 
dilution. 
Scum 

A discussion of sludge digestion is 
not complete without consideration be- 
ing given to the question of scum. 

The presence of an excessive scum 
blanket in a digester will greatly re- 
duce the effective digestion capacity 
and create conditions conducive to 
foaming or to delayed and violent di- 
gestion activity. Some scum may tend 
to form in any tank receiving raw 
solids but it should not build up to 
more than 24 in., and the material 
should be moist and should not retard 
the release of gas from the tank. 

Suggested methods for the control of 
scum will be outlined briefly in a sum- 
mary of practical operation procedures 
at the end of this discussion. 


Foaming 

Foaming will generally result from 
an over-active tank due to ‘‘lay-over’’ 
of solids which have not started diges- 
tion and which all start to digest at one 
time when the environmental con- 
ditions are improved. These condi- 
tions frequently obtain when a cold 
digester full of solids is heated for the 
first time. 


Supernatant 


The disposal of supernatant liquor 
has become of increasing importance 
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as a problem since this material, when 
discharged from the digester in large 
volume or high in suspended solids 
and B.O.D., is exceedingly damaging 
to the main treatment processes. In a 
normally operating digester this prob- 
lem is easily overcome by selecting a 
supernatant liquor lowest in suspended 
solids for removal from the digestion 
system, and withdrawing it at a con- 
tinuous and slow rate. Until recently 
there has not been any reliable means 
of accomplishing this except by the skill 
and care of the operator in selecting 
the proper drawoff level. Even with 
proper selection of the best material 
the rate of drawoff is generally ex- 
cessive. 

One of the main effects of super- 
natant liquor as discharged back into 
the treatment process is that it causes 
the primary settling tank to become 
septic. The supernatant liquor, being 
high in oxygen depletion characteris- 
ties and carrying active anaerobic bac- 
teria, will seed the solids in the set- 
tling tank, depleting the oxygen and 
ereating conditions conducive to sep- 
ticity. The upsetting effect of this 
material is greatly minimized if it is 
discharged to the secondary treatment 
units rather than the primary settling 
tanks. 

It will be interesting to watch re- 
eent developments in connection with 
supernatant liquor studies, which show 
great promise of making use of di- 
gester overflow liquor to advantage 
in connection with secondary treat- 
ment processes, by utilizing the nitro- 
genous material present. One appli- 
cation of this nature has been described 
by L. S. Kraus in the November, 1945 
issue of THs JOURNAL. 


Summary 


The accompanying figures show a de- 
sign of a digester system illustrating 
an arrangement of piping, pumps and 
other devices which allow an operator 
to obtain the utmost in the way of di- 
gester control. A brief description of 
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the procedures possible with the practi- 
eal design as shown will indicate the 
manner in which the important ele- 
ments of digester control, as referred 
to in this discussion, may be achieved. 

With reference to Figure 1, which is 
a plan view taken from the details of 
an actual installation now being con- 
structed in California, and to the 
diagrammatic sketch in Figure 2, a 
circulating pump is provided for the 
purpose of recirculating digester liquor 
from a zone above the best digested 
sludge in the tank, with a discharge 
point in the center of the tank at the 
high liquid level. The discharge of this 
active seeding material onto the scum 
layer tends to soften the scum and 
bring it into intimate contact with the 
active liquor. Liquor should be cireu- 
lated at a rate which will overturn the 
upper two-thirds of the tank contents 
in from 24 to 48 hr. 

Maintenance of optimum and uni- 
form temperature throughout the en- 
tire tank, especially in the scum zone, 
is possible by passing the circulated 
liquor through an external heater and 
heat exchanger, containing a fire box 
and fire tubes in which gas or oil is 
burned, giving up its heat to a water 
bath which in turn transfers the heat 
to the liquor or sludge circulated 
through tubes immersed in the same 
water bath. 

Raw sludge, when added to the sys- 
tem, is pumped into the circulated 
liquor where it is intimately mixed 
with the active material as _ cireu- 
rated, and is heated to the tank tem- 
perature before being discharged into 
the digester at any of the points as 
shown. Thus great variations in tank 
temperatures due to raw sludge addi- 
tions are avoided. 

If unusual heating demands occur, 
any deficiency in available gas can be 
overcome by the automatic burning of 
oil to maintain the heating require- 
ments, thus avoiding any drop in di- 
gestion tank temperature. Such lower 
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FIGURE 1.—Piping arrangement for practical digester control. 


temperatures would be reflected in re- 
duced rates of digestion with a result- 
ant drop in gas production. When the 


supply of gas is sufficient to satisfy 
all necessary heating, the auxiliary oil 
fuel is automatically cut off. 

A small chemical mixing tank and 
force pump, with a discharge connec- 





tion into the circulated liquor line, 
makes possible the addition of am- 
monia nitrogen containing solutions 
that have been shown to be beneficial 
in the dispersing of heavy scum layers 
which do not yield to the liquor cireu- 
lation alone. 

The circulating pump or the transfer 
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pump makes possible the use of vola- 
tile acids control by providing a means 
of transferring from a tank of low vol- 
atile acids content to one in which the 
volatile acids are high or steadily in- 
creasing. The transfer pump also pro- 
vides a positive means of controlling 
the amount of sludge to be transferred 
from a first stage tank to a second 
stage tank to maintain proper digestion 
balance. 

Figure 3, as a section through one 
of the tanks of Figure 1, indicates a 
supernatant selector system which 
allows the continuous withdrawal of 
supernatant liquor at a uniform and 
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slow rate, by employing a slotted tube 
which extends throughout a consider- 
able depth of the tank contents where 
supernatant liquor is most likely to be 
located, and a calibrated gauge control 
device. With this arrangement the se- 
lection and withdrawal of supernatant 
is automatic with but little attention 
from the plant operator. 

The general piping arrangement also 
provides the utmost in flexibility of 
operation so that the raw solids may 
be added to any tank in the system. 
The arrangement also allows super- 
natant liquor heating and recirculation 
to any tank. 








IMPORTANT CONSIDERATIONS IN SLUDGE DIGES- 
TION. PART II.—MICROBIOLOGY AND THEORY 


OF ANAEROBIC DIGESTION 
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By Dr. A. M. BUSWELL 


Chief, Illinois State Water Survey, Urbana, Ill. 


In the preceding paper, Mr. Schlenz 
has given a very clear bird’s-eye view of 
the sludge digestion process, its ob- 
jects and aims, and the necessary oper- 
ating facilities required to attain the 
desired results. It is the purpose of 
this discussion to consider the chemical 
and_ biological which take 
place in the sludge digestion process. 
When viewed from this angle, the need 
for the precautions and devices de- 
scribed by Mr. Schlenz becomes im- 
mediately apparent. 


reactions 


Fundamental Considerations 


To begin with, let us review briefly 
a few fundamentals. First, why must 
sewage be treated? The answer obvi- 
ously is to prevent pollution of streams, 
with its resulting nuisance in the way 
of odors and the spread of disease. 

The next question is, what material 
in sewage produces these objectionable 
results? The answer is, organic matter, 
both in the form of bacteria, benign and 
pathogenic, and unorganized or dead 
organic matter. Such material is ob- 
jectionable for four reasons: First, the 
pathogenic bacteria spread disease; 
second, the dead organic matter serves 
as food for bacteria, allowing them to 
multiply under favorable conditions; 
third, the organic matter, in deecompos- 
ing, produces odors; and fourth, the 
organic matter has a very high chlorine 
demand so that excessive amounts of 
this disinfectant are required to kill 
pathogenic bacteria. 


* Presented at 20th 


Annual Ohio Confer- 
ence on Sewage Treatment, Akron, Ohio, 
June 20, 1946. 


This rather complicated analysis of 
pollution factors can be greatly simpli- 
fied if we consider the problem from a 
purely chemical standpoint. Using 
chemical symbols merely as shorthand, 
the problem can be stated in very brief 
space. For this purpose it will be con- 
sidered that all organic matter, living 
and dead, is composed of carbon (C), 
hydrogen (H), and relatively small 
amounts of a few other elements which 
will be represented by X. 

The symbol for organic matter, then, 
is written as CHX. The reaction of 
this material with sulfate can be writ- 
ten in chemical shorthand as follows: 
CHX + SO,—-CO,+ H.S or RHS 
(I). In other words, the organic mat- 
ter results in the reduction of sulfates 
to form the foul-smelling H.S, or the 
even more disagreeable RHS, where 
R stands for any complex carbon-hy- 
drogen radical. 

In order to prevent this reaction 
carbon and hydrogen must be removed 
from the polluted liquor. When this 
has been accomplished the sewage is 
purified. It will.no longer produce 
nuisance, it will have a low or zero 
chlorine demand, and there will be no 
further food for bacterial growth. Sew- 
age purification is simply the removal 
of earbon-hydrogen compounds. 

When reduced to these simple terms, 
all stabilization processes can be elassi- 
fied under two simple types of reac- 
tions, namely, aerobic and anaerobic. 
The aerobic process can be represented 
as follows: CHX + 0,—- CO, + HO 
+X (II). Complete oxidation of the 
earbon and hydrogen to carbon dioxide 
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and water would yield an effluent with 
zero chlorine demand and zero oxygen 
demand. This process, of course, will 
be recognized as the one which occurs 
in either activated sludge tanks or 
trickling filters. 

The second, or anaerobic process, can 
be represented by this reaction: CHX 
+ H,O — CO, + CH, + X (IIT). This 
represents the ideal or complete re- 
moval of carbon, partly as the com- 
pletely oxidized carbon dioxide and 
partly as methane, which, while still 
unoxidized, is very insoluble and there- 
fore escapes as gas, leaving the liquid 
purified. This process will be recog- 
nized as summarizing what happens in 
sludge digestion or in the anaerobic 
fermentation of heavier liquid wastes. 


Anaerobic Fermentation 


Anaerobie fermentation has long 
been recognized as the cheapest method 
of removing organic matter, carbon and 
hydrogen, from sewage or waste liquors 
where conditions are suitable for its 
application. The limit for practical 
application of anaerobic fermentation 
appears to be in the range of 1 per 
cent organic matter or more. This in- 
cludes the sludge resulting from pri- 
mary sedimentation. When the con- 
centration is very much below 1 per 
cent the amount of liquid required to 
carry the optimum solids loading be- 
comes so great that the economies of 
the process disappear. The other limit 
is that digestion ordinarily will not 
earry the purification beyond 75 per 
cent. 

A specific example of the economy 
of anaerobic fermentation may be taken 
from a study of dairy wastes made in 
the Illinois State Water Survey labora- 
tory some years ago. This study indi- 
cated that the cost per pound of carbon 
and hydrogen removed was about 20 
times as great when the aerobic proc- 
ess was used as it was when the an- 
aerobic method was employed. With 
such a large advantage in cost, the 
anaerobic process properly deserves 
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the intensive study and consideration 
which it is now beginning to receive, 
and henceforth this discussion will be 
confined to it. 

Reaction III, producing CO, and 
CH,, has been known for many, many 
years. As a matter of fact, one of the 
early names for methane was ‘‘marsh 
gas,’’ since an inflammable gas had 
been recognized in bubbles rising from 
the mud at the bottom of marshes and 
shallow ponds. The will-o’-the-wisp 
sometimes seen at night has been at- 
tributed to the ignition of these bubbles 
of methane as they rise over marshy 
areas. 

Methane as a product of a wide 
variety of bacterial fermentation proc- 
esses has also been recognized for 
many years. A partial list of fermenta- 
tions yielding methane would include 
composting of straw, leaves and ma- 
nure; retting of flax; the decomposi- 
tion of fertilizer in the soil; the lique- 
faction of cellulose which causes losses 
in various textile industries such as 
paper manufacture, ete.; and the pro- 
duction of various fatty acids from 
starch, sugars, and cellulose. Methane 
is produced as one of the early products 
in spontaneous combustion. 


Biology of Anaerobic Fermentation 


Although attempts were made to iso- 
late the bacteria responsible for this 
reaction very early in the history of 
bacteriology, or some 50 years ago, 
none was successful in producing actual 
pure cultures until within the last ten 
years. Many experimenters, including 
the writer, had been successful in pro- 
ducing. cultures of very high activity, 
but microscopic examination always 
revealed a somewhat mixed bacterial 
growth. About ten years ago it began 
to be apparent that some five or six 
different organisms in pure culture 
were capable of producing methane. 

Most experimenters reported two 
somewhat different rod-shaped forms 
and two distinctly different spherical 
or coccus forms. The two coccus forms 
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were distinctly different in size; one 
was usually seen in groups of 4 or 8, 
resembling Sarcina. These organisms 
are rather large, being 4 or 5 mu in 
diameter (a red blood corpuscle is 7 
mu in diameter). The other coccus 
form is very small, being something 
less than one micron in diameter, and 
is referred to as a micrococcus. 

The rod forms are rather similar, 
being rather long and thin and slightly 
bent. The distinguishing characteristic 
is a tendency to form long filaments 
on the part of one of them. 

These organisms, in addition to pro- 
ducing methane, also possess the fol- 
lowing common characteristics: They 
are non-motile, non-spore-bearing, and 
gram-negative. They are obligate an- 
aerobes and are capable of using am- 
monia as a source of nitrogen. They 
all develop at a relatively slow rate, 
requiring several weeks after inocula- 
tion for the development of an active 
culture. 

The earliest workers found that many 
of the organisms could produce CH, 
from ethyl aleohol or calcium acetate. 
About 1936 Barker, using a medium 
in which the only source of food was 
ethyl alcohol, was successful in isolating 
a pure culture of one of these four 
types of organisms. This was the 
Methano bacterium Omelianski.  Re- 
cently in our laboratory we have suc- 
ceeded in obtaining what appears to be 
a pure culture of the large Methano 
sarcina form, which is capable of pro- 
dueing methane from calcium acetate. 

The isolation of these two pure cul- 
tures which are able to produce me- 
thane has been a long step forward 
toward improving anaerobic fermenta- 
tion. Up until a few years ago it was 
believed that the process was what is 
known as ‘‘symbiosis,’’ and required 
the presence of several specific organ- 
isms for its suecess. Since pure cultures 
of single organisms are able to pro- 
duce methane, the way is now open 
for artificially developing active inoc- 
ulum material which will shorten that 
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long-drawn and nerve-racking period 
of waiting for digestion to start. 


Field Observations 


Leaving the laboratory and theoreti- 
eal research for the time being, it is of 
interest to turn to some recent observa- 
tions on plants where anaerobic fer- 
mentation is in progress. The plant of 
the Standard Brands Company at Pe- 
kin, Ill. designed by Metcalf and Eddy 
with the writer’s collaboration, was put 
into operation in 1941 and was inocu- 
lated with both solid and liquid sludge 
from the sewage treatment plant of 
the Peoria Sanitary District. Fermen- 
tation started promptly and proceeded 
satisfactorily without interruption. At 
the end of about a two-year period, 
however, the rate of fermentation be- 
gan to fall off and the volatile acids 
reached a rather high value of some- 
thing over 2,000 p.p.m. Inoculation 
with sludge from the Peoria plant 
brought the tanks back into normal 
activity. Again, at the end of another 
two-year period, the activity began to 
drop off and reinoculation was again 
tried with success similar to that which 
had been used formerly. This plant, 
incidentally, is treating the waste from 
a yeast manufacturing process at a 
loading of about 10 times that ordi- 
narily used in municipal sewage sludge 
digestion. 

Another plant on which recent ob- 
servations have been made is that in- 
stalled at Jefferson Junction, Wis., for 
treating wastes from malt manufacture. 
Actually the feed to the digester con- 
sists of the sludge which unloads from 
a trickling filter. This plant started 
out satisfactorily but the digestion 
process was practically disrupted as 
the result of lime treatment. It was 
brought back to good operation by ap- 
plication of the controlled digestion 
routine. 

Relation of Bacterial Flora to 
Operation 

The relation of bacterial flora to 

successful operation is well illustrated 














Vol. 19, No. 1 


CONSIDERATIONS IN SLUDGE DIGESTION—II 








FIGURE 1.—Culture showing numerous micrococcus forms (gas production up). 


by Figure 1. This sample was taken 
a little over a year after the plant had 
been in successful operation and when 
it was producing gas at a very high 
rate. It will be noticed that this slide 
shows a very nearly pure culture of 
Micrococci, one of the organisms ob- 
served previously by practically all 
workers in methane-producing fermen- 
tations. 

Unfortunately, a comparative slide 
at the time of poor operation of this 
plant is not available to compare with 
the one shown. Figures 2 and 3, how- 
ever, made from contents of a fermen- 
tation tank at Crystal Lake, IIl., re- 
flect operating conditions very strik- 
ingly. 

Figure 2 shows relatively few organ- 
isms and no particular predominance 





of any one methane-producing form. 
At the time this sample was taken the 
fermentation was very slow, producing 
only about 100 cu. ft. per hr. 

Figure 3 shows a luxuriant growth 
of typical methane-producing organ- 
isms, particularly the Micrococci, some 
of the rods, and some of the large 
Sarcina. Careful control of tempera- 
ture, feed rate and circulation had in- 
creased the gas yield to about 1,000 
eu. ft. per hr. 

Figure 4 shows a greatly enriched 
culture grown in laboratory flasks with 
calcium acetate as a source of food. 
This slide shows a large number of the 
large Sarcina forms and a considerable 
number of the small Microcoeci. The 
long threads are asbestos fibers which 
are added to the culture to provide the 
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FIGURE 2.—Culture—Crystal Lake. 


mechanical support which has_ been 
found necessary for successful rapid 
growth. 

Figure 5 shows a purified culture 
of this large Sarcina form which was 
isolated by a large number of succes- 
sive dilutions from the culture shown 
in Figure 4, followed by transfer to 
agar in small anaerobic culture tubes. 
The material shown in Figure 5 was 
fished from an isolated colony in agar. 

These bacteriological observations 
open up the possibility of the control 
of the digestion process in a manner 
approaching that used in other fer- 
mentation industries. This is a goal 
which some 15 or 20 years ago had 
seemed utterly unattainable. It would 


Gas production down. 
indicative of a good fermentation. 


Culture very atypical, not 


now appear quite feasible to prepare 
cultures in large quantities which 
would carry a sufficient number of the 
proper organisms so that a reasonable 
amount of inoculum would insure 
rapid digestion in a new tank or in 
an old tank which is operating un- 
favorably. 


Control of Methane Fermentation 

High yields, uniformity of products, 
and successful inoculation and eulti- 
vation are dependent on four condi- 
tions: 

Large Surface. First, the organisms 
seem to require a certain amount of 
surface for their propagation. When 
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FIGURE 3.—Culture—Crystal Lake, showing rod forms, some Sarcina packets and 


coccus forms. 
duction observed at time this slide made. 


material of a fibrous or granular nature 
is fermented, this requirement is satis- 
fied by grinding or shredding the sub- 
strate, but when dissolved substrates 
are employed, some sort of inert sur- 
face must be supplied. Twenty-five 
erams of shredded washed asbestos per 
liter is satisfactory. Fischer, Lieske, 
and Winzer have found ferric hydrox- 
ide or ferrous sulfide useful for the 
same purpose. With this technique a 
large number of soluble substances 
have been used as substrates and over 
considerable periods of time. Success- 
ful inoculation can be made by trans- 
ferring single fibers of asbestos from 
an active culture to a flask or test tube 
containing sterile asbestos and culture 
media. 


Generally more abundant microflora than Figure 2. 


Increase in gas pro- 


Volatile Acids. The second condition 
is that the volatile acids, which are 
intermediates in the decomposition of 
higher compounds, must not exceed a 
predetermined value, usually from 
2,000 to 3,000 p.p.m. (calculated as 
acetic). 

If the volatile acid value is allowed 
to rise much above 2,000 p.p.m. (as 
acetic) gas formation drops off, the 
acids increase rapidly, and usually 
within 24 to 48 hours all fermentation 
has ceased. 

This factor is followed by making 
daily determinations of the volatile 
acids by the method of Duclaux, after 
acidification of the sample with phos- 
phorie or sulfuric acid. This pro- 
cedure gives a value which includes 
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FIGURE 4.—Culture from calcium acetate fermentation, showing large Sarcina packets. 


both the free acids and their salts and 
is independent of the pH value. It 
is somewhat surprising to encounter 
such a situation, especially since we 
have come to think of pH as an almost 
all-important factor in fermentation 
control. Since it is the total of acid 
plus its salt which controls the fer- 
mentation, the addition of alkali is of 
little use. In fact, the production of 
acid is stimulated in some cases by the 
addition of lime. 

There is only one way to limit the 
accumulation of volatile acids. That 
is to limit the rate at which the sub- 
strate is added to the fermentation 
vessel, so. that the acids will be fer- 
mented to CH, and CO, as rapidly as 
they are formed from the raw sub- 
strate. Many of the early failures are 


due to the ‘‘batch’’ type of fermenta- 
tion in which too much substrate was 
present. 

If a culture has developed too much 
acid the only remedy is dilution. This 
has been adapted to a series of stage 
digestion for certain industrial wastes. 

Scum. A third condition which must 
be avoided is the formation of any 
considerable amount of scum. This is 
sometimes encountered when ferment- 
ing greasy material. The objection to 
scum is that it constitutes a zone of 
high substrate concentration in which 
a high concentration of acids is likely 
to develop. In laboratory fermenta- 
tions, this ean be avoided by breaking 
up the scum mechanically. In plant 
scale fermentations, the power required 
for a scum breaker is too great. Moist- 
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FIGURE 5.—Purified culture of Methano sarcina. 


ening the seum with liquid pumped 
from beneath it is a very effective and 
inexpensive remedy. 

Fibrous Material. A fourth difficulty 
is encountered with fibrous material 
such as paper, shredded cornstalks, ete. 
These substances form a tough mat at 
the top of the fermentation vessel. The 
objection to this mat is, as above, that 
it favors the accumulation of large 
amounts of acid. A mat cannot be 
broken up mechanically nor by the 
circulation of liquor with any success. 
It is necessary to provide the fermen- 
tation vessel with suitable connections 
so that it can be operated alternately 
in an upright and an inverted position. 
In this manner, the mat is broken up 
by the fermentative action itself after 
each inversion. A fermenter contain- 


ing a slowly rotating drum has been 
developed for large scale operation. 
Liming 

Since so much has been written econ- 
cerning the advantage or disadvantage 
of liming digestion tanks, we wish to 
emphasize our viewpoint on this mat- 
ter. As Mr. Schlenz pointed out, our 
experience has been that such a prac- 
tice is to be avoided. 

One of the characteristics of the or- 
ganisms which produce methane is that 
they also produce acetic, propionic, and 
butyric acids under favorable condi- 
tions. Because these acids have high 
commercial value, many attempts have 
been made to favor or direct the fer- 
mentation toward acid production. In 
our laboratory extensive experiments 








36 SEWAGE WORKS JOURNAL 


along this line have been carried out 
and at times it has been possible to 
build up acid concentrations of better 
than 7,000 p.p.m. In order to do this 
alkali was added, either lime or sodi- 
um hydroxide. On the other hand, 
when it was desired to produce com- 
plete fermentation to methane and ear- 
bon dioxide it was found necessary to 
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avoid the presence of a large concen- 
tration of alkali, such as lime or soda. 
The laboratory research from a large 
number of different laboratories and 
institutions confirms Mr. Schlenz’s 
statement that the addition of alkali 
tends to favor the formation of volatile 
acids, while the avoidance of alkali 
favors the production of methane. 


IMPORTANT CONSIDERATIONS IN SLUDGE DIGESTION— 
A DISCUSSION * 


By M. W. 


Partner, Ralph L. Woolpert Company, 


Any discussion of sludge digestion 
is based on the assumption that sewage 
has been treated, and the pollution of 
streams has been prevented by the re- 
moval of the objectionable materials 
from the sewage. Dr. Buswell has 
pointed out that the chemist classifies 
these materials as organic matter, com- 
posed of carbon (C) and hydrogen 
(H), which in the presence of sulfate 
produces foul-smelling H,S, and he 
says that we have purified sewage when- 
ever we have removed the carbon-hy- 
drogen compounds from the polluted 
liquor. If this is done aerobically the 
chief end products are CO, and H,O, 
but if the anaerobic process is used the 
end products are CO, and CH,. The 
latter type of fermentation has long 
been recognized as the cheapest method 
of removing carbon and hydrogen, 
since it is readily applicable to all 
ranges of organic matter over 1 per 
cent concentration. The upper limit of 
its successful application is a maximum 
of only 75 per cent purification. 

Sludge digestion has been an integral 
part of sewage treatment processes for 
many years, but there are to date no 
uniform practices of design and oper- 
ation. The digesters are too often de- 

* Presented at 20th Annual Ohio Confer- 


ence on Sewage Treatment, Akron, Ohio, 


June 20, 1946. 
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signed and operated simply as holding 
tanks or as ‘‘catch-alls’’ to use in some 
manner to aid the other processes of 
treatment and sludge drying. If the 
destruction. of organics is poor the op- 
erational difficulties are too often diag- 
nosed as ‘‘lack of eapacity’’ and the 
suggested correction is ‘‘build more.’’ 
The best answer might often be ‘‘cor- 
rect the operational procedures.”’ 

The past war has brought to atten- 
tion digestion conditions previously 
thought to be impossible. Municipal 
installations have handled their war- 
time loads because lack of construction 
materials made impossible the addition 
of more digester capacity. Military in- 
stallations, if measured by so-called 
standard practices, often had to take 
more than the designed load from their 
first day of operation. Somehow they 
were successfully operated because the 
job had to be done. The result has 
been that we have learned that even 
sludge digesters will do more than was 
ever expected of them if they are 
treated right, 2.¢., if they are intelli- 
gently operated. 

The writer has recently returned 
from military service in Europe where 
the Germans really practiced sludge 
digestion because the operation of mo- 
tor vehicles was only possible by the 
use of fuel (methane gas) produced in 
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the sewage sludge digesters. Necessity 
produced good design and operation. 
Since returning to private practice the 
writer has had supervision of the oper- 
ation of a plant treating a highly con- 
centrated waste from the manufacture 
of yeast. The total daily flow of 
135,000 gal. is treated by passage 
through both the anaerobic and aero- 
bie processes to reduce the waste or- 
vanie matter into the unobjectionable 
end products of H,O, CO, and CH,. 
The two stage anaerobic digesters, with 
a detention period of approximately 
two days in each stage, reduce the 
initial 5-day B.O.D. from approxi- 
mately 5,000 to 1,100 p.p.m.; and the 
aerobie filter, operated at a high rate 
with recirculation and accompanied 
by settling, chlorination, and dilution 
with condenser water, gives a final 
effluent of less than 25 p.p.m. It is 
significant to note that the original di- 
gestion culture, from which Dr. Bus- 
well has isolated methane producing 
organisms, came from this plant. 

The writer’s experience emphasizes 
the following factors as being of sig- 
nificance in the maintenance of proper 
environmental conditions for the organ- 
isms which do the work in a digester: 


(1) Too much attention cannot be 
given to the addition of fresh food and 
to the withdrawal of the spent or di- 
gested residue. If two-stage digestion 
is employed, then special attention 
must be given to the transfer of ma- 
terials from one tank to the other in 
order to maintain optimum working 
conditions. 

(2) It has long been recognized that 
the rate of digestion is a function of 
the temperature of the sludge, but it 
is necessary to do more than determine 
the optimum operating temperature. 
The design must provide not only the 
means of heating the digesting mass 
to this temperature but must insure 
that this temperature is uniform 
throughout the entire mass. The proper 
temperature should be maintained 
within a range of one degree. 
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(3) Reaction or pH control by the 
addition of lime has been a common 
practice resorted to after a change in 
pH, a drop in the rate of gas produc- 
tion, or ‘‘foaming’’ conditions have in- 
dicated that troubles were at hand. A 
physician does not cure an acid stomach 
by prescribing soda, he gives hydro- 
chloric acid in order to keep the stom- 
ach from secreting too much acid. The 
same organisms which produce methane 
also produce acids under favorable 
conditions, and when acid production 
from a fermentation process has been 
attempted, an alkali, either lime or sodi- 
um hydroxide, is usually added. There 
is much proof that the addition of lime 
is to be avoided if maximum methane 
production is desirable. 

It is a well established fact that the 
digestion of organic matter goes 
through a stage of acetic acid forma- 
tion, which in turn is acted upon by 
methane producing organisms to form 
methane and carbon dioxide. A de- 
termination of volatile acids calculated 
to acetic acid will foretell the approach 
of retarded digestion, or serve as a 
‘‘warning’’ long before the usual di- 
gestion difficulties indicate that trouble 
is at hand. The test is simple and is 
quickly made. Digestion progresses 
best at volatile acid values below 2,000 
p.p.m.; control of the rate of feeding 
will prevent too rapid increase of the 
acid content, and if it goes too high it 
may be reduced quickly by dilution 
of the tank contents. The use of this 
test is recommended for good digestion 
control. 

(4) Seum and supernatant liquor 
have always been subjects for much 
discussion in connection with sludge 
digestion. The former need not be a 
worrisome problem if the scum layer 
is kept soft and in intimate contact 
with the active seeded materials in 
the tank, but the successful handling 
of supernatant liquor has more compli- 
eations. Too often the volume, the 


suspended solids, and the 5-day B.O.D. 








38 SEWAGE WORKS JOURNAL 


are so high that discharge back into 
the plant badly damages the treatment 
.processes. The best procedure involves 
a continuous, slow withdrawal of the 
liquor with the lowest suspended 
solids. German practice is to pass di- 
gester supernatant through a roughing 
filter before its discharge into the 
treatment processes. L. 8. Kraus, at 
Peoria, has advantageously used the 
nitrogenous material present in this 
material in secondary treatment proc- 
esses and the writer knows of some ad- 
ditional developments in this direction 
which may be reported soon. 

Mr. Schlenz concluded his paper 
with a summary which described ‘‘de- 
sign and operation to obtain desired 
digestion control.’’? The yeast waste 
treatment plant which was previously 
referred to as being operated by the 
writer, employs these items of design 
and they do make ‘‘controlled opera- 
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tion’’ a reality instead of a theory. 
Hourly records of feed of raw waste, 
of temperature, and of gas production 
give a graphic picture of the very close 
relationship between the three, and 
especially demonstrate the need for 
very close temperature control if opti- 
mum gas production is to be expected. 
Continuous circulation of the upper 
two-thirds of the digester contents 
through the heat exchanger gives the 
desired uniform temperature, which 
by actual test shows only one-half de- 
gree variation between the bottom 
sludge cone and the top layers of the 
tank. The volatile acid test, done daily, 
gives a positive and immediate picture 
of the conditions under which diges- 
tion is progressing, and if adjustment 
is necessary the primary digester con- 
tents are diluted by lower volatile acid 
content material pumped from the 
secondary unit. 








THE DIGESTION OF SEWAGE SLUDGE CONTAINING 
VARIOUS CONCENTRATIONS OF SOLIDS 


By C. E. KEerer 


Bureau of Sewers, Baltimore, Md. 


In the operation of sludge digestion 
tanks attempts are often made to con- 
eentrate the inflowing raw solids. This 
practice conserves sludge gas where 
tanks are heated and makes available 
more space for the digestion of sewage 
solids. It is doubtful, however, if the 
average solid content in digestion tanks 
exceeds 10 per cent. In view of these 
facts it was considered desirable to in- 
vestigate the extent to which partially 
dewatered sludge digested. If the 
moisture content of raw sludge were 
reduced from 95 to 70 per cent, the 
dewatered material would occupy one- 
sixth its original volume. Should this 
dewatered material digest rapidly, a 
considerable saving in digester volume 
would result. 


Experimental Procedure 


Raw sludge was obtained from the 
mechanically cleaned primary sedimen- 
tation tanks at the Back River sewage 
works, and digested material was 
drawn from a small-scale laboratory di- 
gester. As indicated in Table I, the 
raw sludge contained 85.54 per cent 
volatile matter and had a pH of 5.4, 
and the digested material contained 
57.08 per cent volatile matter and had 
a pH of 7.5. 

The two materials were mixed in the 
ratio of two parts by weight of raw 
volatile solids to one part by weight of 
digested volatile material. The mix- 
ture was divided into five equal por- 
tions, each weighing 20.42 lb. To each 
of four of the portions, 225 ml. of a 
10 per cent ferric chloride solution was 
added to coagulate the solids. Three of 
the portions were then dewatered on a 
Buchner funnel. 


These sludges, Nos. 1, 2, and 3 
(Table II) contained the following 
moistures: 67.53, 74.99, and 85.08 per 
cent, respectively. The above-men- 
tioned volume of ferric chloride was also 
added to sludge No. 4, one of the econ- 
trols, which was not dewatered. Sludge 
No. 5, to which ferric chloride was not 
added and which was not dewatered, 
also served as a control. Lime was 
added to each of the mixtures to raise 
the pH to 6.7. Each mixture was then 
placed in a 5-gal. carboy and incubated 
at 37° C. The volumes and the analy- 
ses of the gas produced were deter- 
mined at regular intervals. The gas 
was passed through calcium chloride 
so that any moisture entrained therein 
could be caught and _ subsequently 
weighed. At the end of the experiment 
the volatile and the solid contents of 
the sludges were determined. 


Discussion of Results 


Sludge No. 1, the moisture content 
of which was 67.53 per cent at the 
beginning of the experiment, digested 
less than any of the other materials. 
During the 73-day digestion period the 
volatile solids on the dry basis were 
reduced from 72.10 to 65.82 per cent. 
The loss in weight of volatile solids 
amounted to 64.9 grams, or 29.9 per 


TABLE I.—Analyses of Raw and Digested 
Sludges Used in Experiment 








' Volatile 
Quan- | Dry | Matter, | 
Y, | Solids} Dry | 'pH 


Material Used (%) Basis 





(Ib.) (%) 
Raw sludge......| 12.42 | 4.93 | 85.54 | 5.4 
Digested sludge...} 8.00 | 5.73 | 57.08 | 7.5 
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Gain or 
Loss of 
Moisture 
(gr.) 

—27 
+156 
+35 

+1 





(based 
on fresh 
solids) 
29.9 
61.0 
12.4 
71.0 
78.3 


Cent 





Solids 
64.9 
132.2 


Loss of Volatile 
165.3 


162.5 
176.3 


Grams 








57 


933 


1334 
28 





8628 


8603 


Weight! 
(gr.) 





Moisture 


80.03 
90.03 
96.60 
96.78 


70.18 





3.6 


ond 
135.2 
138.6 
140.5 
122.7 
12% 


4 





AtE 
Fixed Solids 
41.84 
44.56 
40.47 
43.22 


34.18 





260.3 
192.6 
174.8 


180.5 
162.1 





Volatile Solids 


65.82 
58.16 


55.44 
59.53 











Weight 
(er.) 
61.1 

149.6 


140.9 








vs absorbed by calcium chloride. 





3.9 


Gas Production 


Ml. per 
Gram of 
Fresh 
616.6 
564.8 
756.9 


22 





(gr.) 
938 
361 

8593 

8602 


Weight 
1 





3 


€ 


Moisture 


Per 
Cent 


94.7 
94.82 


74.99 


TABLE II.—Analyses of Sludge Mixtures at Beginning and End of Test 
67.53 








(gr.) 
25.8 

129.0 

135. 
31.4 


1 
ut, escaped from bottles and w 


¢ 
é 


| Weight 


31 


At Beginning 
Fixed Solids 


27.90 
28.43 
28 

27.96 














3.0 
38.4 


‘ 
€ 


340.1 


(gr.) 
325.2 
324.8 

34 
3. 


e 


€ 
ny 
€ 
« 
€ 
e 


Weight 





71.79 
71.69 


72.04 


Volatile Solids 


Dry 
Basis 
" (%) 


72.10 











Note: FeCl; added to all materials except sludge No. 5. 


1 Includes weight of water th 


1 
3 
5 


No. 











Sludge 





cent of the original raw volatile solids. 
The gas produced amounted to 223.9 
ml. per gram of fresh volatile solids 
and weighed 61.1 grams. 

Sludge No. 2, which had a moisture 
content of 74.99 per cent, digested quite 
well. The volatile solids were reduced 
from 71.57 to 58.16 per cent, with a 
loss in weight of 132.2 grams. This 
sludge produced 616.6 ml. of gas per 
gram of fresh volatile solids, which 
amount was greater than that from any 
of the other materials except sludge 
No. 5. 

Sludge No. 3, the moisture content 
of which was 85.08 per cent, lost 165.3 
grams of volatile solids with a reduc- 
tion of 72.7 per cent of the raw volatile 
solids. This reduction was accom- 
panied by an unusually low gas pro- 
duction of 10.12 ml. per gram of fresh 
volatile solids. On the other hand, there 
was a gain of 156 grams in the moisture 
content, indicating a considerable 
liquefaction of solids. 

Sludge No. 4 contained 94.73 per 
cent moisture at the beginning of the 
experiment. The loss in volatile solids 
amounted to 162.5 grams. This loss 
was accompanied by a production of 
564.8 ml. of gas per gram of fresh 
volatile solids; this gas weighed 140.9 
grams. There was also an increase of 
35 grams in the moisture content, which 
indicated some liquefaction of solids. 

Sludge No. 5, the only one to which 
ferric chloride was not added con- 
tained 94.82 per cent moisture. This 
sludge produced 756.9 ml. of gas per 
gram of fresh volatile solids. The gas 
weighed 183.6 grams; the correspond- 
ing loss in volatile matter was 176.3 
grams. 

The experiments indicate the possi- 
bility of digesting raw sludge that has 
been dewatered and properly seeded. 
This method of treatment as compared 
with the more usual one of digesting 
sludge prior to dewatering presents 
certain disadvantages. <A larger vacu- 
um filter installation would be required, 
as more material would be handled 
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FIGURE 1.—Total gas production from sludge containing various quantities of water. 


and the cake output per unit area of 
filter would be less. Moreover, more 
eoagulant would be needed. On the 
other hand, there would be a great re- 
duction in digestion space. Reducing 
the moisture content of sludge from 
95 to 75 per cent, for example, de- 
creases it to one-fifth its original 
volume. 

A material reduction in the amount 
of gas to heat the sludge would also 
result. Getting the thickened sludge 
into and out of digestion tanks would 
present new problems. At the present 
time most sludge pumps handle ma- 
terials containing 90 per cent or more 
of moisture. There are pumps, how- 
ever, such as those used to pump con- 
erete, that can handle much more 
concentrated materials. New ways of re- 
moving the thickened sludge from di- 


gestion tanks would have to be devised. 
Digesting sludge after it had been fil- 
tered would in all probability solve 
both the scum problem in digesters and 
the problem of disposal of supernatant 
liquor. 

It is a long step from experimenting 
with small quantities of sludge in 
bottles and investigating the problem 
in a full-size plant. The results are of 
sufficient interest, however, to warrant 
a continued study of the problem on a 
larger scale. 

Conclusions 
The following conclusions may be 


drawn from the results obtained: 


1. Gas production was less from 
sludges to which ferric chloride was 
added. 

2. Reducing the moisture content of 
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sludge to 67.5 per cent materially re- 
tarded digestion. 

3. There was a gradual increase in 
the digestibility of the sludge as its 
moisture was increased from 67.5 to 
85.1 per cent. 

4. The sludge containing 85.1 per 
cent moisture produced practically no 
gas. There was, however, considerable 
liquefaction of the solids. There was a 
loss of volatile solids of 165.3 grams 
and a corresponding increase in mois- 
ture content of 156 grams. 

5. The sludge containing 74.99 per 
eent moisture produced 8.4 per cent 
more gas per gram of fresh volatile 


solids than the sludge containing 94.73 
per cent moisture. The loss of volatile 
solids in the latter sludge was greater, 
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however, as about 10 per cent of the 
material liquefied. 

6. The most complete digestion oc- 
curred in sludge No. 5. 


These experiments indicate that sew- 
age sludge digests over a considerable 
range of moistures. Although ferric 
chloride inhibited digestion slightly, 
the effect was not great. There was 
considerable digestion when the mois- 
ture content was 75.0 per cent. Re- 
ducing the moisture to 67.5 per cent 
materially retarded digestion. 

The Back River sewage 
under the general supervision of Na- 
than L. Smith, Chief Engineer of the 
Department of Public Works, and 
George E. Finek, Sewerage Engineer. 


works is 




















MENT.* 


PHOSPHATES IN SEWAGE AND SLUDGE TREAT- 
I. QUANTITIES OF PHOSPHATES 


By WILLeEM RvubDOLFs 


Chief, Department of Sanitation 


Little specific knowledge is available 
regarding the role phosphorus plays 
in sewage purification. There are a 
number of references pertaining to 
phosphates as a fertilizer ingredient in 
sewage and sludge but studies dealing 
with the effects of phosphates on oxi- 
dation of sewage, sludge digestion, set- 
tling, coagulation, sludge expansion 
and sludge drying are wanting. It is 
well-known, however, that phosphates 
play an important role in the growth 
and multiplication of plankton and are 
presumably of importance in self-puri- 
fication processes in streams. 

Phosphorus oceurs in micro-organ- 
isms primarily in the form of phospho- 
lipids and nucleoproteins. Most of the 
organic phosphorus compounds are very 
susceptible to decomposition by bac- 
teria and are conceivably of importance 
in the stabilization of sewage sludge or 
other organic wastes. According to 
Sverdrup, Johnson and Fleming (1) 
utilization of phosphate and nitrate by 
plankton proceeds at a parallel rate. 
There appears to be a definite relation 
between organic nitrogen and organic 
phosphorus. 


The Phosphorus Cycle 

The phosphorus cycle is relatively 
simple as compared with the cycles of 
nitrogen, sulfur and carbon. The 
plants utilize phosphate-P, which they 
convert into organic phosphorus com- 
pounds. Animals depend upon plants 
for their phosphorus requirements. 
Bacteria regenerate the phosphate from 


* Journal Series Paper of the New Jersey 
Agricultural Experiment Station, Rutgers 


University, Department of Sanitation, New 
Brunswick, N. J. 





the remains of animals and plants and 
the phosphates again become available 
to plants, closing the cycle. 
Phosphorus may be stored in bac- 
terial cells, in parts of plants or certain 
organs of the animal and human body. 
The old expression ‘‘without phos- 
phorus man in ineapable of thinking’’ 
undoubtedly refers to the relatively 
high phosphorus content of the brain. 
The amount of phosphorus ingested 
under ordinary conditions through food 
by an adult varies from 1.2 to 2.0 grams 
per day (2). The amount of phos- 
phorus excreted per day depends, in 
part, upon the amount ingested but is 
still more closely dependent upon the 
absorption of phosphates in the hu- 
man body. The proportion of phos- 
phorus discharged in relation to the 
intake is highly variable and depends 
on diet and health of the individual. 
In human beings from 50 to 65 per 
cent of the phosphorus discharged is 
found in urine and from 35 to 50 per 
cent in feces. The phosphorus found in 
urine is in the oxidized form of ortho- 
phosphoric acid. It is present as di- 
sodium and monosodium phosphate and 
as free phosphoric acid. The relative 
proportions of these substances depend 
upon the character of the diet. Urine 
from a heavy meat diet is acid and 
contains more free phosphoric acid and 
the monosodium salt, whereas in urine 
from a vegetable diet the proportion 
of disodium phosphate is larger. 
Phosphates in Sewage 
The phosphates present in domestic 
sewage are primarily derived from 
urine and feces, with smaller quanti- 
ties contributed by vegetable and meat 
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residues from the kitchen and by clean- 
ing compounds. 

Analyses of twelve domestic raw 
sewages, settling tank effluents and 
trickling filter effluents showed the fol- 
lowing ranges and averages, expressed 
as p.p.m. P.O; :- 


Range Ave 
Raw sewage........ 4.0-9.2 5.2 
Settled sewage...... 2.0-5.0 3.5 
Filter effluent... . 0.2-1.8 0.5 


Calculation of the grams of phos- 
phorie acid (P,0,) per person on the 
basis of 100 gal. per capita daily of 
sewage production shows a variation of 
from 1.5 to 3.4 grams. 

Since the number of available analy- 
ses is rather small, it is difficult to 
present the average phosphoric acid 
eontent of American sewage. The 
quantities present will vary primarily 
with the amounts of trade waste pres- 
ent, particularly organic animal 
wastes such as slaughterhouse wastes, 
containing fat-like substances—lipoids 
—which play an important role in ani- 
mal nutrition. Among the prominent 
lipoids are the phospholipids. Other 
organic wastes such as milk wastes 
contain milk salts high in phosphates. 
The majority of analyses for domestic 
sewage show a variation between 2.0 
and 3.8 grams per capita. Veatch (3), 
discussing the use of sewage effluents 
in agriculture, gives the quantities of 
phosphoric acid in untreated municipal 
sewage as ranging from 5 to 8 p.p.m., 
with an approximate average of 6 
p.p.m. If a sewage discharge of 100 
gal. per capita daily is assumed the 
quantities of P.O, would range from 
1.9 to 3.0 grams per capita with an 
approximate average of 2.2 grams. 
Folwell (4) gives, as an average daily 
production of P,O,, 0.015 lb. per capita 
or about 6.8 grams per capita per day. 
The figures given by Veatch and our 
own analyses are in fairly good accord 
for American sewages. 

An early record of sewage composi- 
tion by Letheby (5), showing the re- 
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sults of analyses of sewage discharged 
at all hours and at all seasons from 10 
outfalls of London city sewers, gives 
the total phosphorie acid content as 4.3 
erams per capita, with 2.1 grams dis- 
solved and 2.2 grams per capita as 
suspended P,O,. Figures available for 
other English sewages show a range 
of 1.9 to 4.8 grams per capita. 

Stroganoff (6), reporting the com- 
position of sewage in Moscow, shows 
yearly variations of 1.4 to 2.0 grams 
of phosphates (P.O,;) per capita per 
day, with an average over a 5-year 
period of 1.8 grams. He points out 
that variations were caused by differ: 
ences in food supplies due to war, 
revolution, and famine; but that the 
quantities of P,O, discharged are 
sather constant. He suggested that in 
peace time the average P,O, would be 
close to 1.5 grams per capita. 

Kreutz (7), discussing primarily the 
utilization of sewage sludge and basing 
his statement on limited information, 
asserts that the phosphoric acid con- 
tent of sewage in Germany averages 20 
grams per cubic meter or 2.0 grams 
per capita per day. Geissler (8) states 
that the sewage of Hannover contained 
erams of P,O,, 11 grams of N and 
grams of K.O per capita; whereas 
Keppner (9) calculates a content of 
1.9 grams P.O, per capita per day, 
on the basis of an annual sewage flow 
of 28,250 m.g. produced by 246,000 per- 
sons in Munchen. 

The quantities of phosphates dis- 
charged vary materially during the day 
and change with the streneth of the 
sewage. A good example is given by 
Hahn and Lanebein (10) for the sew- 
age in Berlin: 


3 
/ 














: Total Susp. N P20; P20 
Time | Solids} Solids | (p.p.m.)| (p-p.m.)|(em./eap.) 
10 a.m. | 1,677 | 382. | 148.6 | 34.0 5.3 
3 p.M.| 1,445 | 258 73.6 | 19.2 2.9 
34.M.| 910 39 42.0 7.9 1.2 
Ave. | 1,550 | 340 | 109.0} 20.6 3.2 























Vol. 19, No. 1 


The P.O, in grams per capita was 
calculated from the average flow, which 
amounted to 157 liters per capita per 
day. The average per capita value is 
materially higher than the average for 
sewage in Germany given by Kreutz 
(7). As might be expected, the ranges 
for P.O, of American, English and 
German sewages are rather close, with 
averages between 2.0 and 3.0 grams 
per capita. Of interest is that the 
reported discharges per person vary 
between 1.4 and 2.0 grams, which is 
considerably lower than the quantities 
found in sewage. 


Phosphorus in Sewage Effluents 


The literature pertaining to the re- 
moval of phosphoric acid by sewage 
treatment is limited. Rideal (11) 
found 3 p.p.m. phosphate as P,O, in 
the effluent of trickling filters and sur- 
mised that considerable amounts had 
been precipitated by the iron in the 
filters. The above reported quantity 
of P.O, in the effluent would amount to 
from 0.3 to 0.5 gram per capita. 

On the basis of a dozen different 
domestic sewage samples, the average 
amounts of P.O, left after settling was 
about 1.3 grams per capita and after 
passage through filters about 0.2 gram 
per capita, corresponding to removals 
of about 33 and 90 per cent respec- 
tively. The readily available informa- 
tion may be summarized as follows, 
expressed in percentage removal by 
the various processes : 




















Ameri- | Eng- Ger- Rus- 

can lish man sian 

Settling.........] 50-60 | 50-60} 70 | 55 
Filtration....... 75-80 


75 70 80 
Activated sludge.| 80-90 | 85-90 | — — 





The percentages of removal given for 
Germany are for results obtained in 
the Ruhr district, where the sewage 
usually contained considerable quanti- 
ties of iron, causing the phosphates to 
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be precipitated, which resulted in 
higher removals by settling. 

The removal of P.O, obtained by ir- 
rigation is highest of all treatment 
processes and amounts to about 95 per 
cent. 

A considerable amount of informa- 
tion is available regarding the P.O, 
eontent of sewage sludges produced 
in this country (13) and abroad. The 
ranges for the principal sludges pro- 
duced in various countries were found 
to be as follows, expressed as per cent 
P,O, on a dry solids basis: 








Type | United Eng- Ger- Hol- 
Sludge | States land many land 





Raw primary | 1.2-3.6 | 0.6-2.8) 0.3-2.6) 1.0-2.1 
PrunaGs.-.,.....-- 1.2—4.2 | 1.6-3.2) 1.2-3.8) 1.4-3.8 
Activated... .| 1.9-6.6 | 2.1-4.2} 2.1-3.9) — 
Digested..... | 0.6-3.8 0.8-3.6) 1.1-3.1) 0.6-2.8 

















Of interest is that the percentage 
P.O, in the sludges reported in the 
United States show a wider and higher 
range than those reported from other 
countries. The average analyses from 
a number of plants in this country 
were found to be as follows: 


No. Ave. P20s 

Type Sludge Plants %) 

Primary sludge: «... 26. 56.5.6: 11 1.61 

Settled and digested.......... 69 1.73 

1 GIES ST ee a ee 9 3.49 

PICUIVAIOO sani. d ae asa 11 4.27 
Mixed raw and activated, 

CHEORUE Oe csc nice waeeaee 6 1.98 


For a number of good and sufficient 
reasons quantities of nitrogen in sew- 
ages, effluents and sludges have been 
emphasized in sewage treatment. In 
view of the fact that the P,O,; content 
of sewages appears to be from 20 to 
50 per cent of the nitrogen content 
and varies in sludges from 40 to 50 
per cent of the nitrogen content, it 
would seen that phosphorus may play 
a definite role in coagulation and de- 
watering, and may presumably affect 
sludge digestion. The lack of specific 
information is rather surprising. 
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Relation Between Phosphates and 
Strength of Sewage 


It has been stated previously that 
the phosphate content of weak sewage 
was less than that of strong sewage. 
To determine the relation between 
strength of sewage and its phosphate 
content, samples of sewage containing 
industrial waste were collected hourly 
at a plant from 6 a.m to 5 p.m. As in- 
dices of strength the determinations 
of suspended solids and ammonia were 
selected. The samples were analyzed 
for NH,, PO, and suspended solids in 
the raw sewage, and the electrical 
resistance was recorded. The experi- 
ments were repeated on several days. 

Since the strength of domestic sew- 
age is indicated by the ammonia con- 
tent and since most of the ammonia 
present is derived from urine, it may 
be expected that there would be a 
fairly direct relationship between the 
ammonia and phosphates found in sew- 
age. This is illustrated in Figure 1A 
where the NH,-N and P.O, contents 
of raw sewage samples are compared. 
The general relationship between am- 
monia and phosphate content is clear, 
but there appear to be other factors 
which may cause variations. 
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The other index of strength of sew- 
age used was total suspended solids. 
The relation between phosphate con- 
tent and suspended solids in sewage 
(Figure 1B) appears to be closer than 
that between phosphate and ammonia 
content. It is quite clear, however, 
that the phosphate content varies with 
the strength of the sewage. 

Early morning sewage with rela- 
tively low ammonia and suspended 
solids contents contained from 11 to 
12 p.p.m. P,O,, whereas with several 
times higher ammonia and suspended 
solids contents, the quantities of P,O, 
did not increase in proportion. The 
ratio between P,O, and ammonia con- 
tent varied to a greater extent than 
the ratio between P,O, and suspended 
solids. The relatively greater increases 
in ammonia than in P,O, in this 
particular sewage are due to the pres- 
ence of certain amounts of trade waste 
containing phosphates. 

The relation between electrical re- 
sistance of the raw sewage and the 
P.O, content is striking (Figure 2). 
With the increase in phosphate content 
a corresponding decrease in resistance 
is shown. The buffer action of the 
phosphate in sewage is well illustrated. 
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FIGURE 1.—Relation between NH:-N and P.O; (A) and between suspended solids and 
P.O; (B) in raw sewage. 
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FIGURE 2.—Relation between electrical resistance and P.O; in raw sewage. 


Summary 


phosphorus dis- 


charged by humans is fairly constant. 
The amount of P,O, present in domestic 
sewage appears to vary from 1.5 to 3.4 
grams per capita per day. From 50 to 
60 per cent of the phosphates present 
in raw sewage is removed by settling, 
about 75 to 80 per cent by settling and 


we) 


. Stroganoff, S., 
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OPERATING AND EXPERIMENTAL OBSERVATIONS 
ON DIGESTION OF GARBAGE WITH 
SEWAGE SOLIDS * 


By Davw P. 


Supe rintendent of Sewage 


The data and discussion material in 
this paper are divided into two sections 
or parts. The first consists of a brief 
description of the garbage grinding 
and disposal facilities at the Marion 
sewage treatment plant, together with 
some operation figures which are in- 
tended to illustrate what dual disposal 
has done both to and for the treatment 
plant during the past five years. The 
second part is a brief review of 
series of experiments that were con- 
ducted with small digestion units of 25 
gallons each. This latter work is not 
yet completed, and more information 
will be available from it later. 


a 


Dual Disposal Experience 


About five years ago the first motor- 
ized collection equipment was pur- 
ehased and put into use by the City 
Garbage Department. As the then re- 
cently completed sewage treatment 
plant was equipped for grinding and 
disposing of garbage, city officials at 
that time were anxious that this equip- 
ment be given a fair trial, in an effort 
to find a sanitary method for final 
disposal of the garbage. In the month 
of May, 1941, 18 tons of green garbage 
were brought to the plant for grinding 
as a first test of the facilities provided 
in the original plant. 


Handling of Garbage 


The garbage disposal installation 
was more thoroughly tested during the 
next few months. In September of the 


* Presented at 18th Annual Meeting, Cen- 
tral States Sewage Works Assn., Lafayette, 
Ind., June 13-14, 1946. 
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same year, 162 tons of green garbage 
were ground and added to the raw 
sewage at the wet well. The method 
of handling the garbage at the plant 
was extremely simple. The garbage 
was dumped from the trucks onto the 
grade floor and then shoveled into the 
erinder hopper. Tin trash, 
crockery, pieces of metal, ete., were 
sorted out as the garbage was shoveled. 

The ground garbage was discharged 
from the Jeffrey garbage grinder to the 
raw sewage wet well beyond the sewage 
screens. The raw sewage pumps then 
discharged the garbage solids with the 
sewage solids to the grit channel for 
the removal of sewage grit and garbage 
mineral matter. Preaeration tanks at 
the head end of the primary tanks af- 
forded a means of releasing the grease 
for removal by skimming at the efflu- 
ent ends. The main bulk of the garbage 
solids was removed as sludge with the 
sewage solids, and pumped to the di- 
gesters for digestion. 

Three definite problems soon arose 
from this method of handling the gar- 
bage solids. First, an excessive amount 
of time was required for drawing 
sludge from the primary tank sludge 
hoppers. When seven or eight tons of 
garbage were handled in one day, one 
operator would spend most of the day 
getting the sewage-garbage sludge mix- 
ture into the digesters. Secondly, the 
load on the secondary treatment, which 
is by activated sludge, was found to be 
considerable as a result of the release 
of colloids and solubles from the finely 
ground garbage. In the third place, 
a large amount of floating material 
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Secrion A-A 


FIGURE 1.—Garbage receiving and mixing well at Marion, Ind., sewage treatment plant. 


would get past the grease skimmers and 
make an unsightly mess when it would 
collect on the wiers of the final settling 
tanks. The answer to these problems 
seemed to lie in the development of 
a system in which the garbage could 
be gotten into the digesters without 
first mixing it with the sewage. 

In May of 1943, the flooded con- 
dition of the Mississinewa River per- 
mitted by-pass of the flow to the treat- 
ment plant for a few days, and during 
this period a portion of the raw sew- 
age wet well was partitioned off for 
use as a separate garbage well. The 
necessary piping was installed for re- 
moval of the garbage, and for cleaning 
out the residue from the bottom of the 
well. The general plan of the well as 
it is being used today is shown in 
Figure 1. 





Several changes in the method of 
mixing the ground garbage have been 
made in the past two years. The agita- 
tion in the well must be sufficient to 
prevent the garbage solids from ‘‘cak- 
ing’’ at the surface of the accumula- 
tion, this trouble being more pro- 
nounced during the corn canning 
season. If the ground garbage is left 
in the well for a period of 10 to 24 
hours, lime must be added to control 
the pH. Two bags of hydrated lime 
(100 lb.) are usually sufficient to hold 
the pH above 6.0 when the 3,600-gal. 
batch is not pumped to the digesters 
for a period of 18 to 24 hours. 


Gas Production and Utilization 

If the process of disposal of garbage 
by digestion with sewage solids is to 
be an economical one, some practical 
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use must be made of the gas produced. 

A study of the data on hand at 
Marion would indicate that an average 
yield of 260 lb. of volatile solids from 
a ton of green garbage should produce 
2,600 cu. ft. of gas having a carbon 
dioxide content of less than 35 per 
cent by volume. 

During the year 1945 the Marion di- 
gesters produced 23.6 million cubic 
feet of gas, and utilized 21.5 million 
cubic feet at the gas engines and heat- 
ing boiler. In addition to the sewage 
gas used, 640,000 cubic feet of gas was 
purchased from the utility company to 
fill in at certain periods when gas pro- 
duction was not sufficient for the total 
plant load. 

Several interesting studies have 
been made in an effort to determine 
what percentage of the total gas gen- 
erated comes from the sewage solids 
and what part from the garbage solids. 
Two methods are available for ap- 
proach to this problem in actual plant 
operation. If the sewage load is stable, 
that is, not too far from average with 
respect to B.O.D. strength as a result 
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of rain water dilution or industrial 
wastes, the garbage could be taken 
away for a few days and the resultant 
drop in gas production noted. By 
working in reverse order, if the garbage 
load were stable and the sewage load 
was reduced by prolonged rains, some 
indication would be had as to the 
amount of gas generated from the gar- 
bage alone. 
The winter months afford an oppor- 
tunity to study gas production volumes 
when the amount of garbage handled is 
very limited. Figure 2 demonstrates 
the fluctuation in gas _ production 
throughout the calendar year. The 
curves represent the average of four 
years operation by single months. It 
will be noted that during the first quar- 
ter of the year, when the garbage ton- 
nage is below two tons per day, the 
amount of gas produced is less than 
49,000 cu. ft. per day. In the months 
of July, August, and September, the 
gas yield increases about 30 per cent 
while the amount of garbage ground 
increases 400 per cent. It is the 
writer’s belief that more gas would be 
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AVG. BY MONTHS OF FOUR YEARS GARSAGE LOADING AND GAS PRODUCTION 1942-43.44.45 


FIGURE 2.—Four-year record of gas production. 
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FIGURE 3.—Relation between garbage load and gas production. 


collected in the summer months if more 
digestion capacity were provided. 

Figure 3, which is reprinted from 
the fourth annual report of operations, 
shows the relationship of the various 
factors affecting the production of gas 
during the year 1944. Here the rain- 
fall curve and the canning plant load 
curve are included, as both of these 
factors have a definite bearing on the 
sewage organic load. 

Figure 4 is intended to show the sag 
in gas yield when rain water washes 
out the gas-producing sewage solids, 
and the garbage solids must produce 
most of the gas. The B.O.D. curve 


indicates the drop in organic matter 
in the sewage, with the resultant drop 
in gas volume from 49,000 to 26,000 
cu. ft. per day. Had this ‘‘washout’’ 
oceurred in July, the actual drop would 
have been about the same, but the range 
would have been from 75,000 to 52,000 
cu. ft. per day. The greatest volume 
of gas produced in any one single day 
was recorded in September, 1945, when 
97,108 cu. ft. were metered. 

In August, 1946 it was possible to 
study an 1l-day period during which 
time no garbage was taken at the plant. 
The average daily gas production in 
this period was 23 per cent below the 
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FIGURE 4.—Effect of sewage “washout” on gas production. 


average for the 15 days 
period. 
52,000 en. ft. per day. 


Digestion Capacity 


The matter of digestion capacity, 


where garbage is to be 
sewage treatment plant, 


of common concern at this time. The 
term ‘‘eubic feet of digester capacity 
per capita’’ may be unreliable and mis- 


leading for several reasol 


that digestion is carried on at opti- 
mum temperature and loading condi- 
tions, the variables of organic loading 


The drop was from 68,000 to 


preceding the 
cifie city or town. 
The expression ‘‘pot 


necessarily limit such figures to a spe- 


inds of volatile 


solids per cubic foot of primary diges- 
tion capacity applied per day’’ would 


state capacity ratings. 
peculiar characteristics 
bage may even make 
comparing capacities q 


handled in a 
is a question 


is. Assuming’ 


and Rudolfs* reach 


“the optimum 


with sewage sludge only, 


seem to be a much more reliable way to 


Some of the 
of ground gar- 
this method of 
uestionable. 


In referring to the digester loading 
at the Rahway Valley treatment plant, 


Fontenelli 
the conclusion: 


loading capacity for 


from industrial wastes and the seasonal 


changes in the garbage itself would *THIs JOURNAL, 17, 4, 692 (July, 1945). 
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FIGURE 5.—Volatile content of bottom sludge in digesters. 
each 1,000 cu. ft. of primary digestion — illustrates the rather unusual condi- 


capacity would be 100 Ib. of dry 
volatile matter per day, producing 50 
per cent clear supernatant liquor.’’ 
At no time during the past two years 
has the volatile solids loading at the 
Marion plant reached the 0.10 Ib. per 
cu. ft. per day loading stated above, 
yet the apparent overloading of the 
digestion system has produced a super- 
natant liquor in the secondary’ diges- 
tion tank that will contain 2.5 per 
cent total solids for several successive 
weeks at a time. This situation can 
be accounted for in part by the fact 
that some of the ground garbage par- 
ticles are transferred from the primary 
digester to the secondary digester each 
day, and as a result the secondary 
digester is continuously active in pro- 
ducing gas. 

It would seem logical that not only the 
loading of volatile matter, but also the 
number of cubic feet of gas produced 
per day per cubic foot of capacity at 
hand would materially affect the abil- 
ity of the digester to produce satis- 
factory supernatant liquor. Figure 5 








tion which developed in the primary 
digester during the latter part of 1945. 

It will be noted that undigested 
garbage solids had accumulated in the 
bottom of the digester, and that very 
little immediate digestion of these 
solids was taking place, as is evidenced 
by the volatile percentage curve which 
climbed to a peak of 67.1 per cent in 
March, 1946. The temperature of the 
sludge at the bottom was surprisingly 
low at 56° F., while the active sludge 
above it was 90° F. 

The temperature problem was easily 
solved by circulating the cold, thick 
sludge from the bottom to a higher 
elevation, where it could mix with the 
warmer and more active solids. This 
circulation resulted in an immediate 
increase in the amount of gas being 
produced. The primary digester is 
now circulated for two hours daily as 
a routine operation, and the tempera- 
ture of the sludge at the bottom is 
above 75° F. 

The Marion treatment plant has a 
designed digestion capacity of 6.25 cu. 
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ft. per capita for the actual 1940 resi- 
dent population, but on the basis of 
the 1945 equivalent population, as 
measured by B.O.D. tests, the present 
capacity is 4.2 cu. ft. per capita. Dur- 
ing the year 1945 only 20 per cent of 
the sludge and garbage volume put 
into the system was removed as super- 
natant liquor. 

Throughout the entire month of 
February, 1946 there was no super- 
natant in either of the digestion tanks 
that could be withdrawn. The data in 
Table 1 show that although an average 
of 72 per cent of the volatile solids 
were removed as gas, the total solids 
content of the finished sludge became 
increasingly lower, and the volatile con- 
tent progressively increased. 

It has been our experience that 
when the daily gas production is above 
0.36 cu. ft. per cubie foot of total di- 
gestion capacity, there will be no 
supernatant liquor in the system that 
contains less than 5,000 p.p.m. total 
solids. At the same time, it does not 
follow that lower gas yields will al- 
ways produce supernatant liquor suit- 
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able for return to the primary settling 
tanks. 

Some indication of the time required 
to concentrate the sludge from the sec- 
ondary digester is given by the results 
of tests made on the supernatant liquor. 
By withdrawing the liquor containing 
3.0 per cent total solids and allowing 
it to stand without agitation in 40-gal. 
drums, it was found that the solids 
would concentrate to 4.47 per cent in 
10 days, to 4.98 per cent in 13 days, 
and to 5.04 per cent in 24 days. These 
results would indicate that the sludge 
in the secondary tank now having a 
uniform solids content from top to 
bottom of about 3 per cent would give 
up about one-third of its volume as 
supernatant when the concentration of 
solids reached 5.0 per cent in 13 to 
15 days. 

The present volume loadings will 
average about 26,000 gal. of sludge 
and garbage per day the year through. 
To get an additional 15 days digestion 
time, the present total digestion ea- 
pacity of 167,000 cu. ft. should be in- 
ereased 31 per cent to give a total 























TABLE 1.—Data on Garbage-Sludge Digestion at Marion, Ind. 
—_— = — — —— = 4 — — ea ————p a iz —<——— - —_ 
| Volatile Solids a= a | | | Fe nag 
nee Py ww | 1 NO. ° . | — ee Ss a 
| ao ee ee ee ae) 
Month |————_+ - —7———| Removed | Reduction} Total | Total |——— 
Lb. per | o):3. | Vola- | — (%) | — Woy Total Vol. 
| Pounds | Cu. Ft. | — | tile ate | | <4) | sa | Solids | Solids 
| per Day! és (%) | | (%) (%) 
1945 | 
April... ..| 154,500) 0.062 | 4.55 | 45.0 | 109,000 70.5 5.29 6.00 4.19 | 38.9 
May... ..| 143,200) 0.055 | 4.36 | 44.6 | 116,300 81.4 4.99 5.13 4.55 | 39.7 
June... . .| 202,000) 0.081 | 4.00 | 44.3 | 136,500 | 67.5 | .5.98 4.23 | 4.22 | 39.8 
So 210,200} 0.081 | 3.94 | 45.2 | 150,800 wast 5.40 4,24 4.07 | 39.2 
August. . .| 224,200} 0.086 | 3.37 | 48.8 | 145,500 65.0 4.55 4.1] 3.74 | 43.0 
September! 223,900| 0.089 | 2.98 | 52.8 | 160,500] 71.7 | 4.39 | 5.23 | 3.18} 46.6 
October... 172,800} 0.067 | 2.84 | 54.6 | 118,100 68.4 4.09 4.52 3.10 | 52.1 
November] 171,300} 0.068 | 3.34 | 57.5 | 125,300 73.2 4.66 5.00 3.47 | 52.9 
December | 140,200} 0.054 | 3.40 | 58.7 | 112,000 | 80.0 | 3.86 4.55 3.41 | 53.2 
1946 | 
January. . 144,400] 0.076 | 4.90 | 65.6 | 110,900 79.0 4.71 5.84 3.17 | 53.9 
February . 178,600) 0.076 | 5.05 | 67.1 | 110,900 62.0 4.72 6.88 | 3.71 | 54.0 
March’. . .} 189,900} 0.073 | 5.16 60.8 | 132,700 69.8 5.37 7.85 | 3.55 | 52.0 
April.... | 169,200) 0.067 | 3.44 | 56.8 | 130,000 76.7 4.16 9.12 | 3.54 | 43.9 
| | | 





1 Based on primary digester capacity. 


2 Recirculation of bottom sludge started on March 20. 
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eapacity of 219,000 cu. ft. This latter 
figure would give the plant 8.21 cu. ft. 
per capita on the basis of the 1940 
population, and 5.22 eu. ft. per capita 
on the basis of the 1945 equivalent 
population. These populations were 
26,700 and 42,000 respectively. 


Separation of Grit and Debris 


One of the troublesome features in- 
volved in adding ground garbage di- 
rectly to the digesters in preference 
to mixing it with the raw sewage has 
been the removal of grit and mineral 
matter from the garbage. The separate 
well system shown in Figure 1 has 
been used for the past three years at 
Marion, and no stoppages in pipe lines 
have been encountered during this 
period. 

The removal of egg shells, bone 
chips, crushed peach pits, seeds, bottle 
caps, and various other non-digestible 
materials by flushing them out the 
bottom of a properly constructed well 
would appear to work out in a satis- 
factory manner. This statement is 
substantiated by the record of grit re- 
moval, which shows that during the 
eight months of June, July, August, 
and September of 1944 and 1945, the 
average volume of grit removed per 
month was 65 per cent above the aver- 
age removal per month for the full 
two years. In this same 8-month period 
the amount of garbage handled per 
month was 50 per cent above the aver- 
age tonnage per month for the full 
two years. Some traces of egg shells, 
coffee grounds, chicken feathers and 
other fibrous materials are found in 
the digested sludge, but not in quanti- 
ties sufficient to cause caking at the 
top of the digester or plugging of the 
sludge draw-off lines. 


Summary of Operation Experience 


If the garbage disposal installation 
at Marion has any single quality 
worthy of special mention, that quality 
would be simplicity. No special skill 
or training is required of the men in 
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charge of any part of the installation. 
The mechanical equipment is confined 
to two units, the Jeffrey garbage 
grinder and the Chicago single-piston 
plunger pump. Both units have per- 
formed the functions for which they 
were installed in an excellent manner. 

The following conclusions are based 
on the five years of experience in di- 
gesting sewage sludge-garbage mix- 
tures at the Marion plant: 


1. In a properly constructed garbage 
well, sufficient grit and foreign non- 
digestible matter may be removed from 
ground garbage so that the remainder 
of the garbage solids can be digested 
with sewage solids without difficulty 
in a properly controlled digestion 
system. 

2. The gas produced from the diges- 
tion of garbage solids with sewage 
solids is of a quality that will permit 
its use in gas engines and gas-fired 
heating boilers. 

3. The loadings (garbage solids plus 
sewage solids) of 0.1 Ib. of volatile 
solids per cubic foot of primary diges- 
tion capacity per day are too great to 
allow withdrawal of clear supernatant 
liquor from the digestion system, with 
two-stage digestion at temperatures at 
90° "H: 


Digestion Experiments 


A previous report of pilot plant ex- 
periments on digestion of garbage 
solids was made in the June, 1946 
issue of Sewage Gas, published by the 
Indiana State Board of Health. Some 
of the previously published data will 
be included in the summary that 
follows. 


Test Procedure 


The equipment used in the experi- 
mental work consists of three digestion 
units as shown in Figure 6. Each unit 
was made up of a 25-gal. used paint 
drum, a sheet metal gas collection dome 
of about 16 in. diameter and a side 
wall skirt of 19 in., and a heating unit 
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FIGURE 6.—Pilot digesters used for garbage digestion experiments. 


at the bottom for maintaining tempera- 
ture control. 

The general procedure was to digest 
raw sewage sludge or ground garbage 
solids in two of the three drums, and 
reserve the third unit as a control for 
the digestion medium. Throughout the 
course of the tests many variations of 
this procedure were used. 

The top of each collection dome was 
fitted with a % in. outlet so that the 
gas collected could be released and 
analyzed conveniently. The volume of 
gas collected was measured by the 
‘inches rise’’ of the collection domes; 
the weight of the domes provided a 


working pressure of 1.75 in. water col- 
umn on the gas collected. 

The results of eight of the tests made 
are summarized in Table 2. Three 
eraphs are shown which demonstrate 
the gas production rates as measured 
by the rise of the gas collection dome 
each day. In Figure 7 it will be noted 
that the test was continued for a pe- 
riod of 34 days, but that about 40 per 
cent of the total gas production took 
place in the first five days. A super- 
natant liquor of good quality was ob- 
tained at the end of the 34-day period 
as is shown by the B.O.D. content of 


157 p.p.m. 
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TABLE 2.—Results of Garbage Digestion Experiments at Marion, Ind. 
































Test Number | 1 2 3 4 5 6 7 8 
Date started.......... | 3/10/45! 3/10/45} 8/30/44/8/30/44| 1/16/46] 4/23/46} 4/23/46} 4/23/46 
Material digested...... Garbage} Garbage| Garbage] Sludge | Garbage] Garbage] Garbage| Garbage 
Dry sohds (ib.)..........°. 1° 1.02 1.02 2.74 | 2.66 5.17 0.55 0.55 0.55 
Volatile solids (Ib.)..... | 0.92 0.92 2.45 1.25 4.74 0.48 0.48 0.48 
Seed material... ...|Digester| Digester| Water | Water Digester} From | 90-day | 90-day 

| supern. | supern. | supern. |supern. | supern. | Test 5 | supern. | supern. 

Temperature (°F.)..... | 79 79 | 90 89 116 84 80 80 
Total gas (cu. ft.)......] 11.48 13.05 18.93 9.02 | 38.6 8.8 7.53 7.27 
Gas per lb. vol. (cu. ft.) | 12.48 14.1 7.13 7.2 | 8.15 | 18.3 15.7 15.1 
Per cent of vol. removed | a. 

BBUDAS otras aay 80.7 99.1 50.3 46.7 | 52.8 100+ | 100+ | 98.6 
Gas pressure (in. water) 1.75 1.75 | 1.75 1.75 | 1.75} 1.75 | 1.75 1.75 
Per cent of total gas | | | | 

yield in 5 days......| 73.0 | 76.3 | 50.0 736 | — | 381 25.2 24.5 

| | | | 











Figure 8 shows the results of two 
tests made over a period of 16 days. 
In the test represented by the broken 
line curve, 76.3 per cent of the total 


1100 cu. ft. gas considered to represent 6.5 lb. 


volatile solids. 


In Figure 9 the broken line curve 
represents the digestion of 0.92 Ib. of 
volatile garbage solids in a digestion 
medium of 135 Ib. of digester super- 





natant having a total solids content 
of 3.51 per cent. In this test 80 per 
cent of the garbage volatile solids 


vas generated was produced in the 
first five days of the period. The solid 
line curve demonstrates the relation of 





























































the CO, content of the gas to the pH were accounted for as gas, with the 
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FIGURE 7.—Garbage digestion experiment of 34 days duration. 
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solid line eurve in the graph shows 
the gas production trend when raw 
primary sewage sludge is digested. In 
this test 78.6 per cent of the gas was 
produced in the first five days, and 
the yield was 7.2 cu. ft. per Ib. of the 
sewage sludge volatile solids. 

The loadings in all of the tests were 
of the ‘‘batch’’ type. Cumulative load- 
ing tests are to be made in the future 
on both the garbage and the raw sew- 
age sludge. 

The average of seven tests made with 
garbage showed that 13.1 cu. ft. of gas 
were produced from a pound of gar- 
bage volatile solids. Without exception, 
the CO, content of the gas was higher 
at the beginning of the run when the 
gas production rate was greater. In 
digesting samples of spent brewers 
grain and of cheese whey it was found 
that the CO, content of the gas would 
rise to 63 per cent at the start of the 
test, and then drop sharply to a low 
of 20 per cent after a period of nine 
or ten days. This would tend to indi- 


cate that different types of garbage 
(due to seasonal variation of diet) 
might produce a large volume of gas 
having little fuel value in ‘some eases. 

The results of two tests made on 
raw sewage sludge gave an average of 
8.26 cu. ft. of gas per lb. of volatile 
solids digested. In actual plant opera- 
tion during the winter months when 
garbage loadings are low, the yield 
from garbage and sewage sludge to- 
gether was 8.12 cu. ft. per lb. of vola- 
tile solids. As the actual amount of 
garbage handled during this part of 
the year is less than two tons per day, 
it could be assumed that this value 
would largely represent gas generated 
from sewage sludge only. 

The tests made to date would tend 
to indicate that a given weight of 
volatile material in garbage would pro- 
duce a greater volume of gas than a 
similar weight of volatile solids found 
in sewage sludge. Further investiga- 
tion is necessary, however, before defi- 
nite conclusions can be drawn. 
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INDUSTRIAL ALCOHOL PRODUCTION FROM SULFITE 
WASTE LIQUOR BY THE ONTARIO 
PAPER CO., LTD.* 


By H. G 


Superintendent, Alcohol Plant, Ontario 


During 1941 and 1942 it became evi- 
dent that the productive capacity of 
the aleohol industry was considerably 
short of the greatly increased demand 
incurred chiefly by the pyramiding of 
wartime needs upon a peace time 
structure. This situation brought about 
far-reaching changes in the usual 
methods of production and distribu- 
tion of ethyl alcohol. 

Under normal conditions, 
and Excise duties and tariffs prohibit 
the crossing of alcohol into the United 
States unless such aleohol is to be 
utilized in the manufacture or blend- 
ing of beverages where the selling price 


Customs 


is sufficiently high to absorb such 
charges. An agreement was reached 


by which industrial alcohol could be 
imported free of any charge into the 
United States for use in essential war 
materials, such as synthetic rubber and 
explosives, etc. However, even after 
the expansion of productive capacity 
in Canadian and American distilleries 
and the availability of Canadian alco- 
hol in the United States, the demand 
for aleohol far exceeded the supply. 
To assist in satisfying this demand, 
The Ontario Paper Company, Limited, 
at the request of the Canadian Depart- 
ment of Munitions and Supply, and at 
its own expense, commenced the con- 
struction of an alcohol] plant to manu- 








* Presented at 19th Annual Meeting, Fed- 
eration of Sewage Works Assns., Toronto, 
Can., October 7-9, 1946. 


JOSEPH 
Paper Co., Ltd., Thorold, Ont., Can. 


facture alcohol from waste — sulfite 
liquor. 

Of great value in carrying out this 
project to a successful conclusion was 
the fact that the services of Dr. M. M. 
Rosten, a consulting chemical engineer, 
were available. Dr. Rosten, before the 
war, owned and operated the Kutno 
Chemical Works in Poland which pro- 
duced absolute alcohol and its deriva- 
tives. The Kutno plant began produc- 
tion of power alcohol in 1927 and was 
the first of its kind in Eastern Europe. 
Dr. Rosten contributed largely to the 
design, installation, and initial opera- 
tion of the plant at Thorold. A little 
over eight months elapsed from the 
time that construction was commenced 
until the first ecarload of aleohol was 
shipped. During this period there was 
a continuous struggle with priority 
difficulties and shortage of appropriate 
materials, but the plant finally came 
into production in May, 1943. 


Various Methods of Producing 
Alcohol 


The methods and economics involved 
in the production of ethyl alcohol are 
in general determined by two _ basic 
factors: the raw materials available for 
processing and the use to which the 
alcohol is to be put. In certain cases 
the use to be made of the alcohol will 
determine the kind of material selected. 
Social and political forces exert an in- 
fluence on alcohol manufacture, par- 














Vol. 19, No. 1 


INDUSTRIAL ALCOHOL PRODUCTION 61 








YEAST 
4,500 Gals 











MOLASSES 
10,000 Gals 





WATER 
40.000 Gals 




















t 





= 





J 








t [ = 






























































FERMENTER yt 
60,000 Gats CO, 
Capacity 19,200 |bs 
54,500 Gals yj 
6680 Gals a 
60% Gicohol _ 
BEER RECT 
SEE COL UMN 95 % 
IRLCOHOL 
4290 Gal 
4,000 y ph 400 gph} 
Feed ™ Feed ~  FFUSEL OIL 
16 Gals 





























FIGURE 1.—Flow sheet for conventional production of alcohol from molasses. 


ticularly when beverage spirits are con- 
cerned. Alcohol for beverage purposes, 
however, which is usually made from 
erain, is outside of the field in which 
we are concerned. 

In Canada before the war nearly all 
of the industrial alcohol produced was 
derived from blackstrap molasses im- 
ported from the West Indies and Cuba. 
The molasses, containing 50 to 55 per 
cent sugar, is mixed with three to four 
times its volume of water; yeast is 
added and a fermentation takes place 
converting the sugars present into 
aleohol and carbon dioxide. After a 
period of 24 to 30 hours the fermenta- 
tion is completed and the molasses- 
water mixture, now containing 7 or 8 
per cent alcohol, is passed through a 
series of distillation columns, which re- 
cover the aleohol at a high strength 
and degree of purity. Figure 1 shows 
the flow sheet for a conventional mo- 
lasses distillery and affords an inter- 
esting comparison with that of our 
waste sulphite liquor alcohol plant, 
which is set forth in Figure 2. 

The production of alcohol by fer- 
mentation involves the breaking down 


of simple sugars by yeast to form 
alcohol and carbon dioxide. When the 
sugars are readily available, as in the 
case of molasses and _ waste sulfite 
liquor, alcohol production is simplified 
since the fermentation can be inaugur- 
ated with a minimum of operations on 
the material to be fermented, 7.¢., mix- 
ing, cooling or neutralizing. To process 
starchy materials, such as corn, wheat, 
and barley, it is necessary to grind the 
grain, cook it in order to gelatinize the 
starch, then convert the starch into 
sugars by means of mashing (diastatic 
conversion) or hydrolysis (acid conver- 
sion). Only after such steps are the 
starches converted into fermentable 
sugars which are readily acted upon by 
yeast. This mashing of materials in- 
volves considerable expenditure of 
steam, power, and water, and it is ob- 
vious that alcohol made in this manner 
is expensive and must be utilized in a 
manner that will realize a return com- 
mensurate with the expense incurred. 


The Sulfite Alcohol Plant 


As far back as 1878, nearly seventy 
years ago, A. Mitscherlisch, who was 
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FIGURE 2.—Flow sheet for alcohol plant of the Ontario Paper Co., Ltd., at Thorold, 


Ont. 


one of the pioneers of the sulfite cook- 
ing process, recognized the possibility 
of producing alcohol from the waste 
liquors deriving from cooking of wood, 
carried out experiments and obtained 
a patent on his results (1). 


Nearly 


Stripping column between blow pits and screen not indicated. 


thirty years were to elapse before the 
first plant was built in Sweden. 
Various considerations contributed 
to this long delay. The sulfite cooking 
process, being of an acid nature, was 
extremely hard on equipment, which 
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tended to delay the rapid development 
of the process, while the low concentra- 
tion of sugars in the liquors was a 
handicap in certain countries where 
spirit production was taxed on a basis 
of the size of the fermenting division 
of the plant. In the early stages alcohol 
yields were low, slightly better than 
6 gallons of aleohol per 1,000 gallons 
of waste liquor; the process has gradu- 
ally improved, and at the Thorold 
plant, as the result of a technique 
which will be described later in this 
paper, yields are over 9 gallons of 
aleohol per 1,000 gallons of liquor. 


Source of Inquor 


The sulfite cooking process for the 
making of pulp has as its object the 
preparation of a fairly pure form of 
cellulose. To do this, softwood trees 
such as pine, spruce and hemlock are 
eut into logs and then into chips. The 
chips are fed into large digesters and 
covered with a solution of calcium bi- 
sulfite and sulfur dioxide in water. 
The digester is closed and live steam 
introduced for several hours. The ef- 
fect of the cooking is to bring into 
solution the binding or cementing in- 
eredients of the wood known as lignins 
and hemi-celluloses, leaving the cellu- 
lose or fibres practically unaffected. 

The contents of the digester are re- 
leased into the blowpit, the waste 
liquor being drained off through per- 
forated plates in the bottom of the pit, 
and collected in a storage tank. This 
waste liquor, which is the primary ma- 
terial for the alcohol plant, contains 
about 12 per cent solids, 2 per cent 
sugars and dissolved sulfur dioxide in 
a free condition and combined with 
lignin. The sugars present consist of 
hexoses and pentoses, only the former 
being fermentable, and comprising 
about 70 per cent of the total sugars. 

The amount of waste liquor avail- 
able each 24 hours is about 250,000 
gallons. However, the Best Yeast 
Limited, who manufacture bakers’ or 
compressed yeast, utilize about 10 per 
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cent so that the alcohol plant receives 
about 225,000 gallons daily. The 
amount of fermentable sugars present 
is about 34,000 Ib. per 24 hours. 


Handling and Processing of Sulfite 
Inquor 


After the liquor has been collected 
from the blowpits it is first put through 
a stripping column. The liquor is in- 
troduced at the top of the column and 
passes downward over perforated stain- 
less steel plates in counterflow to steam 
introduced at the bottom of the column. 
This treatment of the liquor removes 
about 25 per cent of the sulfur dioxide 
present, lessening its corrosive charac- 
teristics and making it more suitable 
for production of good quality alcohol. 
The gases eliminated are returned for 
further use in the sulfite mill. 

The liquor from the base of the strip- 
ping column is now pumped over to 
the aleohol plant where it is screened 
and collected in a 100,000-gal. storage 
tank. Here it remains at a tempera- 
ture of nearly 200° F. until required 
for use. 

The next step in the process is to 
pass the sulfite liquor through a water- 
cooled heat exchanger to reduce its 
temperature to 90° F., which is the 
temperature of fermentation. The 
liquor is then neutralized with milk of 
lime to a pH of 5.5 to 6.0 and pumped 
to the fermenters where yeast is added 
and the conversion of the sugars into 
aleohol commences. 


Fermentation and Yeast Recovery 


The type of fermentation employed 
at the Thorold plant is of particular 
interest since it utilizes the ‘‘re-use of 
yeast’’ process developed by Les Usines 
de Melle (2), under whose patents the 
Ontario Paper Company, Limited, is 
licensed. This process has been widely 
used abroad but was initiated in North 
America when the Thorold plant adopt- 
ed it. It has been one of the most 
significant factors in the successful op- 
eration of this plant. 
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The fermentation of sugars to alcohol 
and carbon dioxide is brought about 
by yeast activity, and in order to do 
this within practical time limits it is 
necessary to have a definite relation- 
ship between the amount of veast pres- 
ent and the amount of sugar present. 
Moreover, the dilution of the sugar 
solution will tend to lengthen the pe- 
riod of fermentation. It follows that 
a high yeast to sugar ratio is important 
for a speedy and efficient fermentation. 

In the usual methods of producing 
alcohol 5 per cent or more of the sugars 
present may be used up in the growth 
of the yeast necessary to bring about 
the fermentation. In grain and mo- 
lasses distilleries several stages of veast 
reproduction may be involved, each 
utilizing sugar which could have been 
converted into alcohol. 

The Melle ‘‘re-use of yeast’’ process 
utilizes the principle that by means of 
centrifugal separators the yeast can 
be recovered from the fermented 
liquors and used again for the succeed- 
ing fermentations, with nearly 100 per 
cent recovery and its fermenting pow- 
ers unimpaired. The provision of fresh 
yeast is necessary only on rare occa- 
sions, such as the starting up of a new 
plant, or resuming operations after a 
prolonged shut-down (3). 

The fermentation takes place in the 
following manner. Approximately 
42,000 gallons of neutralized 
liquor are pumped into a pair of fer- 
menters which are interconnected in 
such a way that the liquor can be 
circulated continually from one to the 
other. <A charge of yeast and some 
nutrient salts are then added and the 
circulation is started. After a period 
of 12 to 14 hours the fermentation is 
complete, the tanks are allowed to 
settle for an hour or two, after which 
the contents are passed through a bat- 
tery of yeast separators. Here the 
yeast is removed from the fermented 
liquor (beer) and collected in a tank 
for further use. The yeast separator 
receives fermented liquor with yeast, 


waste 
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concentrating and discharging the 
yeast in about a 15 per cent solution 
from one outlet; from the other outlet 
the beer is discharged to a pair of large 
tanks, or beer wells, supplying feed 
to the stills. 


Methyl Alcohol 


Along with the ethyl aleohol formed 
by fermentation of the sugars in the 
liquor there is another form of alcohol 
present, namely, methyl alcohol. This 
methyl alcohol amounts to about 3 per 
cent of the total aleohol produced. It 
is formed in the pulping process as a 
result of the cooking of the wood. It 
comes over as a very small percentage 
of the sulfite liquor, passes through the 
fermentation cycle unchanged, and _ is 
separated in the final stage of distilla- 
tion, since its boiling “point is several 
degrees lower than that of ethyl 
alcohol. 

The methyl aleohol as drawn off is 
not 100 per cent pure but contains a 
percentage of other low-boiling impuri- 
ties, such as aldehydes and ketones, 
formed during the fermentation and 
earlier stages of distillation. This ma- 
terial has found extensive use in in- 
dustry as a solvent. 


j Distillation 


There are essentially three stages in 
the distillation of the alcohol present 
in the sulfite liquor after fermentation. 
These are: 


(1) Removal of the dilute alcohol 
from the fermented liquor. 
(2) Coneentration of 
alcohol. 

(3) Fractionation of impurities out 
of the concentrated alcohol, together 
with recovery of the rectified alcohol. 


such dilute 


In the first stage the beer is fed 
separately into the tops of two columns, 
passes downward from plate to plate, 
and gives up its alcohol to the vapor 
formed by the introduction of steam to 
the base of these columns. The vapor 


contains about 10 per cent aleohol by 
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volume and is partly condensed, then 
introduced into the bottom of the third 
column, known as the rectifying 
column. 

In this column the alcoholic strength 
increases as the vapor ascends to the 
top and is enriched by the downward 
flow of liquid from the condenser. At 
the top of this column the alcohol at- 
tains a strength of 96 per cent by 
volume, and is led into the final column. 
The product entering the final column 
contains 96 per cent of aleohol and 4 
per cent water, this representing a 
mixture which cannot be further in- 
ereased in alcoholic strength without 
the employment of a special system of 
dehydration. However, the alcoholic 
portion of this mixture contains 3 per 
eent of methyl alcohol and aldehydes. 
As these are low-boiling constituents 
they concentrate at the top of the 
column and are drawn off continuously. 
The pure alcohol, stripped of all its 
methyl aleohol and most of its other 
impurities, is withdrawn from the base, 
passed through a cooler, and collected 
in the finished alcohol receiver. 


Fusel Oil 


During fermentation yeast activity 
produces types of higher alcohols in 
small quantities. These compounds, to- 
gether with certain wood oils which 
steam distill, are removed from the 
rectifying column. While they only 
amount to a very small percentage 
(0.2 per cent) of the total distillate, 
their removal is very important, since 
their presence in quantities exceeding 
60 to 70 p.p.m. substantially lowers the 
quality of the final ethy! alcohol. 


Denaturing and Shipping 


The daily production of alcohol is 
weighed and pumped to large storage 
tanks. Alcohol is taken from these 
tanks and mixed with denaturants ac- 
cording to various formulae. In this 
manner characteristics of a nauseating 
nature, in respect to taste or smell, are 
imparted to the pure alcohol making 
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it unfit for potable purposes and yet 
suitable to the industrial purpose for 
which it is required. 

Among the denaturants employed are 
wood alcohol, pyridine bases, castor 
oil, pine oil, benzene, camphor quassin, 
ete. As is the ease in all distilleries, 
departmental officials supervise all op- 
erations, and all tanks, lines, and 
valves involved in the handling of 
alcohol are locked or sealed. Any 
shortage of aleohol over and above a 
legal allowance is heavily penalized, 
and once each year the plant is shut 
down completely so that a cheek can 
be made on production, shipments and 
balances on hand. 


Laboratory Control of Process 


To obtain the maximum efficieney in 
operations it has been necessary to es- 
tablish and maintain analytical pro- 
cedures at certain stages of the process. 
Sulfur dioxide, sugars, and alcohol are 
the main objects of such testing pro- 
cedures. An excellent article on analy- 
sis of sulfite waste liquor appeared some 
ten years ago, written by A. M. Part- 
ansky and H. K. Benson (4). 

Actual control problems, however, 
have resolved themselves into the de- 
termination of how much sugar is 
handled each day, quantity of alechol 
made from such sugars, quantity of 
alcohol recovered by the stills, and 
amount of alcohol that remains in the 
sulfite liquor after passing through the 
stills and being discharged as waste. 

Throughout the process one is deal- 
ing with low concentrations; in the 
fermentation, sugar concentration is 
about 1.5 to 1.6 per cent, aleohol con- 
centration 1 per cent, while in the slop 
discharge from the beer stills an alco- 
holic content of 0.05 per cent would 
give cause for some anxiety over cur- 
rent operating conditions. 

Sugar determinations are carried out 
by biological means using a method of 
fermentation with yeast and measuring 
the carbon dioxide evolved. This is a 
rapid, and generally satisfactory test,. 
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meeting the fundamental requirements 
of all control procedure that data must 
be obtained within a short period of 
time. It is sometimes complicated by 
the fact that the linkage or occurrence 
of sugars in the waste liquor is such 
that the sugar compounds break down 
during the plant fermentation and are 
converted into aleohol (and carbon di- 
oxide), while in the control analysis, 
which is carried out in about one- 
twentieth of the time, a portion of the 
sugars do not have time to dissociate. 
Consequently, the situation may some- 
times be encountered of operating at 
over 100 per cent fermentation effi- 
ciency. 

Analysis of the alcoholic content of 
the waste liquor at various stages of 
the process also presented some diffi- 
culties. The conventional method of 
estimating the alcoholic content of 
liquids is to obtain a distillate contain- 
ing the alcohol originally present. 
The alcoholic concentration of this dis- 
tillate is ascertained by taking specific 
gravity or refractive index, and is 
known by reference to standard tables. 

In determining the alcoholic content 
in waste liquor a relatively large 
amount must be taken for distillation. 
The distillate then contains impurities 
boiling within the same range as ethyl 
aleohol but having a refractive index 
and specific gravity differing consider- 
ably from alcohol. 

After much investigation a method 
was found of dealing with the impuri- 
ties so that they were removed from 
the boiling range of alcohol, which en- 
abled the alcoholic content to be de- 
termined with a considerable degree of 
accuracy. 


Progress Made in Three Years 
Operation 


Table I illustrates in condensed form 
the raw materials used and the alcohol 
production for the months of October, 
1943 and June, 1946. 

When high fermentation and distil- 
lation efficiency is maintained it follows 
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TABLE I.—Daily Average Data on Alcohol 
Production from Sulfite Waste Liquor 


October, June, 
1943 1946 
WSL received from 
mills (Imp. gal.).. 210,600 227,953 
WSL to storage, per 
digester (Imp. gal.) 22,590 23,595 
Specific gravity, 
WSL to storage. . 1.046 1.049 
Pulp per digester 
($6NS) 0.00226 .x- 13.88 16.50 
Liquor recovery per 
ton pulp (Imp. 
ROBES) 3 cris clw oie aysiu’ « 1,302 1,140 
Fermentable sugars 
(gm. per 100 ml.). 1.39 1.65 
Fermentable sugars 
‘(55 eRe ae 28,111 32,852 
Nutrient salts per 
100 gal. alcohol 
Oy See 6.1 2.9 
Lime used per 100 
gal. alcohol (Ib.).. 431.2 266.0 
Average fermenta- 
tion time (hr.)... 20.24 15.75 
H.SO, used per 100 
gal. alcohol (Ib.).. 14.1 Nil 
Ethyl alcohol from 
closed receiver 
(imnp jal)... - oe 1,450.9 1,805.0 
Strength of ethy] al- 
cohol (overproof). 68.8 68.7 


that higher production can only be 
secured if more sugars are supplied to 
the plant. During the last two years 
the sulfite mill has inereased its daily 
capacity, the liquor recovery operation 
has been improved, and alcohol produc- 
tion has increased by more than 20 
per cent. For about a year immedi- 
ately preceding the end of the war, 
waste liquor was collected from the 
Alliance Mills at Merritton, some three 
miles distant, transported in rubber- 
lined tank trucks, and processed to 
produce approximately 500 Imperial 
gallons of additional aleohol per day. 
This operation was discontinued in Sep- 
tember, 1945. 

Improvements have been effected, 
such as the elimination of the use of 
sulfuric acid, decreasing the amount 
of lime and yeast nutrient required, 
and shortening the time of fermenta- 
tion. 
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When the plant was built, during 
the first six months of 19438, it was im- 
possible to obtain corrosion-proof ma- 
terial. Waste sulfite: liquor in any 
form will attack most metal, especially 
iron and copper, the average life for 
such material being about nine months. 
Corrosion tests were carried out at 
various stages in the process with a 
dozen different types of material, in- 
eluding copper, iron, steel, and acid- 
resistant steels. It was found that 
chrome nickel steel with a small mo- 
lybdenum content was completely re- 
sistant to corrosion, and at this date 
every piece of equipment exposed to 
severe corrosion has been replaced in 
stainless steel. 


Stream Pollution Aspects 


In its passage through the process of 
aleohol manufacture the waste liquor 
from the sulfite mill loses a high per- 
centage of its undesirable characteris- 
tics. This is brought about through the 
neutralization of sulfur dioxide and 
fermentation of sugars. Samples of the 
alcohol plant effluent examined by 
representatives of the Sulphite Pulp 
Manufacturers’ Committee on Waste 
Disposal (Wisconsin) showed a 43 per 
eent reduction in B.O.D. for the liquor 
going through the aleohol plant. This 
is in line with laboratory fermentations 
in which B.O.D. reductions of 40 to 50 
per cent were obtained (5). 


Ontario Paper Company Alcohol 


The ethyl alcohol which the company 
has now been producing for over three 
years has attained a broad distribution. 
During the war period it was shipped 
in its pure form to the United States 
for the manufacture of synthetic rub- 
ber. As such it had to conform to U. S. 
Army Specifications No. 1, and the 
aleohol complies with, and in some 
eases substantially exceeds, these speci- 
fications. One of the most exacting 
requirements to be met in the manu- 
facture of synthetic rubber is that in- 
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gredients must be free from sulfur, 
this being extremely harmful to the 
catalyst. The sulfur content of Thor- 
old alcohol, as independently analyzed 
by a well known laboratory, indicated 
between 1.4 and 2.1 p.p.m., which is 
close to the limit of determination, and 
no objections have ever been registered 
on its sulfur content. 

Another question frequently asked 
is ‘‘If Thorold alcohol is made from 
wood is it not wood alcohol?’’ The 
process actually avails itself of the 
sugars present in the wood, whieh 
through yeast fermentation are con- 
verted into ethyl aleohol and carbon 
dioxide, the mechanism of this reaction 
being exactly the same as if one were 
utilizing the sugars available from 
grain or molasses. It is quite true that 
methyl alcohol is present in the liquor 
right from the digesters to the final 
factionating column, but at this stage 
it is entirely removed. No established 
method of analyzing quantitatively or 
qualitatively has shown methyl alcohol 
to be present in the ethyl aleohol made 
at Thorold. 

Upon the termination of Government 
contracts in August, 1945, new outlets 
had to be found to take eare of pro- 
duction. These were successfully estab- 
lished and include most of the grades 
of denatured and specially denatured 
alcohol. 

Ethyl] alcohol quality data are given 
in Table II for the month of August, 
1944, and are essentially the same as 
at the present time. 


TABLE II.—Daily Average Characteristics of 
Ethy! Alcohol Produced in August, 1944 


Residual acidity (%).. 0... .cceecee. 0.0009 
Permanganate time (min.).......... 29 
Aldehydes (Dips) 36:6. ..5.5 oie essere os 25 
PUSOl OMG DN) 4.5 sis Soak wes wesee 79 
LYS C2 03 11) A ra 12 
Methyl aleohols «22.5 0 ..cccc sae cus Nil* 
Proof (Canadian—O.P.)............ 68.7 
Residue on evaporation............. 0.0009 


*Each day below 0.1 per cent, which is 
minimum determinable quantity. 
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Position of the Sulfite Liquor Alcohol 
Industry 


After more than three years of suc- 
cessful operation The Ontario Paper 
Company, Limited, considers that a 
useful contribution has been made to 
the paper industry, the industrial alco- 
hol industry, and to the community 
in general. Today, with a critical food 
shortage in many lands, every gallon of 
alcohol manufactured from waste sul- 
fite liquor makes available either half a 
bushel of grain or two and a half gal- 
lons of molasses. 


January, 1947 


million litres (18 to 20 million Im- 
perial gallons per annum. 

The normal industrial demand for 
aleohol would not, of course, absorb 
such an output, but it is significant 
to note that Canada and the United 
States are the only two major countries 
in which a certain percentage of alco- 
hol is not being blended with gasoline 
when sold as motor fuel. In view of 
the diminishing oil reserves it is quite 
possible that we in Canada may eventu- 
ally adopt the same procedure. What- 
ever trend industrial and economic de 





FIGURE 3.—Alcohol plant of the Ontario Paper Co., Ltd., at Thorold, Ont., utilizing 
sulfite waste liquor. 


Only a mere fraction of the sugars 
now being poured into the streams on 
this continent are being economically 
employed. It is estimated that Canadian 


mills throw away each year about 
250,000 tons of sugar. From this 


amount of sugar nearly 28,000,000 Im- 
perial gallons of ethyl alcohol could be 
produced. In the United States enough 
sugars are wasted to produce over 
30,000,000. gallons of alcohol per an- 
num. European countries have long 
realized the potential value of such 
waste liquor for the manufacture. of 
ethyl alcohol and the current produc- 
tion in Sweden alone is about 80 to 90 


velopments may take, one thing is cer- 
tain, namely, that the production of a 
useful commodity from waste material 
is a thoroughly beneficial and eco- 
nomical step, particularly at this time 
when shortages of raw materials and 
finished products weigh so heavily on 
industrial activities. 

In conclusion, the writer wishes to 
acknowledge with thanks the help ren- 
dered by Dr. C. A. Sankey, Research 
Director, The Ontario Paper Co., Ltd., 
and Dr. M. M. Rosten in making avail- 
able certain data from their paper 
‘‘Aleohol from Waste Sulphite Liq- 
uor’’ (6). 
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EFFECT OF ALCOHOLIC FERMENTATION AND 
GROWING OF FODDER YEAST ON B.O.D. 
OF SULFITE WASTE LIQUOR * 


By Ricuarp G. TYLER 


Professor of Sanitary Engineering, University of Washington, Pullman, Wash. 


Recent years have witnessed a con- 
siderable increase in the number and 
variety of studies being made to de- 
velop methods for the disposal of sul- 
fite waste liquor (SWL) so as to de- 
crease its demand on the dissolved 
oxygen content of the streams, lakes, 
and tidal waters into which it is dis- 
eharged. This is particularly true in 
those areas where the production of 
sulfite pulp is a major industry, as it 
is in the Pacific Northwest, Wisconsin, 
and in several other parts of the United 
States and Canada. Its high popula- 
tion equivalent, variously given (1) 
as from 2,000 to 3,000 persons per ton 
of pulp, gives some conception of the 
importance of the disposal problems 
involved in treating this waste. 
Plants producing from 100 to 500 tons 
of sulfite pulp daily would have dis- 
posal problems comparable to cities 
with populations of from 200,000 to 
1,500,000. It is obvious, therefore, 
that the sulfite pulp industry and the 
various state or provincial stream pol- 
lution commissions watch with great 
interest every attempt to utilize some 
part of the SWL and thus remove a 
corresponding part of its oxygen de- 
mand from streams already burdened 
with the effluents from sewage treat- 
ment plants. 

As one example of the desire of the 
sulfite pulp industry to solve its waste 
disposal problems, the pulp mills of the 
state of Washington in January, 
1944, set up a research project at the 
University of Washington for the pur- 


* Presented at Nineteenth Annual Meeting, 
Federation of Sewage Works Assns.; To- 
ronto, Can.; October 7-9, 1946. 


70 


pose of investigating methods for the 
utilization and disposal of SWL and 
other wastes produced in the manufac- 
ture of wood pulp. Under this project, 
studies of alcoholic fermentation of the 
liquor and of the production of fodder 
veast have been made. The writer, 
therefore, welcomes the opportunity 
to discuss the effect of these methods 
of utilizing SWL on the B.O.D. of the 
residual requiring further disposal. 

The production of aleohol from 
SWL utilizes part of the sugar content 
of the liquor and would, therefore, be 
expected to decrease the B.O.D. to an 
extent which depends upon the reduc- 
tion in sugars and the relative impor- 
tance of such sugars on the total B.O.D. 
The SO, removed in the process fur- 
ther reduces the B.O.D. Little has 
been published in sanitary engineering 
literature as to just how great a de- 
crease in B.O.D. occurs as the result 
of this process. 


Fodder Yeast as a By-product 


Recently, the growing of fodder 
yeast on SWLi also has received atten- 
tion by the sulfite pulp industry 
throughout the United States as an- 
other possible means of utilizing some 
of the waste liquor and thus minimiz- 
ing the stream pollution problem by a 
method which will pay for itself, and 
possibly provide a profit in addition 
thereto. In this case, the yeast is liv- 
ing under aerobic conditions whereas 
in alcoholic fermentation it functions 
anaerobically. The organism that has 
been found most effective in the latter 
process, which is commonly used in 
alcohol production, is Saccharomyces 
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cerevisiae. In the aerobic process, 
Torula utilis, the fodder yeast, is more 
frequently used, either in pure cul- 
ture or mixed with other yeast groups. 
In the Pulp Mills Research Project at 
the University of Washington, some- 
what better yields have been attained 
with a mixed culture of 7. utilis and 
a smaller mycelial yeast than with 7. 
utilis alone. 

In considering the effect of these or- 
ganisms on the problem of stream pol- 
lution, it is desirable to estimate the 
fraction of the liquor’s B.O.D. that 
arises from its sugar content. This 
matter has been gone into in some de- 
tail in a paper by the writer on the 
B.0O.D. of SWL, which paper is now 
ready for publication. In the present 
liscussion, however, the essential infor- 
mation can be stated quite briefly. 
SWL is a complex material having 10 
to 12 per cent of total solids, a pH of 
approximately 2.0, and a 20-day B.O.D. 
of 35,000 to 45,000 p.p.m. Sugars and 
free SO. account for 65 to 75 per cent 
of this B.O.D. 

In various publications concerning 
the proportion of the sugars utilized 
by fodder yeast, investigators report 
as high as 70 to 80 per cent where 


ample aeration is provided. These 
percentages check roughly with the 


writer’s findings. It would appear, 
therefore, that the reduction of B.O.D. 
would be the product of these two ra- 
tios, or 50 to 60 per cent. 


Determination of Sugars 


One of the difficulties encountered 
in expressing the amount of sugar fer- 
mented by microorganisms arises from 
the fact that the accepted tests for 
sugars are unsatisfactory because of 
interfering substances. What is here 
referred to as sugars is more accu- 
rately designated as reducing sub- 
stances, and includes pentose along 
with hexose sugars. The former are 
not fermented by Saccharomyces and 
account for a large part of the pro- 
portion of sugars not utilized by yeast. 
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Free and combined SO, will also be 
included in the reducing substances. 

Tests have been devised in an at- 
tempt to differentiate between the fer- 
mentable and non-fermentable reduc- 
ing substances, but probably the only 
accurate way for making this differen- 
tiation is by actual fermentation with 
yeast, and computing the fermented 
sugars from the CO, produced. The 
figures given above, however, are based 
upon sugars as determined by the ac- 
cepted tests for total reducing sub- 
stanees. For estimating B.O.D. re- 
movals, this is better than using the 
fermentable sugars since SO, and pen- 
tose are also included in it. The per- 
centage removal will obviously be less. 

In order to determine which of the 
usual methods would be best adapted to 
use on the Pulp Mills Disposal Project, 
tests were run on a common sample 
by several of the more frequently used 
methods, the results of which are given 


in Table 1. Mr. Avrill J. Wiley, 
Acting Coordinator for the Sulfite 


Pulp Manufacturer’s Committee on 
Waste Disposal, Appleton, Wisconsin, 
kindly consented to cooperate in this 
test by making a determination of re- 
ducing substances using the Somogyi 
test which has been preferred on the 
Wisconsin research since it checks 
more closely the results of fermenta- 
tion. In this test, preliminary precipi- 
tation with basic lead acetate is car- 
ried out before determining the 
reducing substances. The purpose of 
this procedure is to precipitate the 
lignin, which is one of the interfering 
substances. 

This table is interesting primarily 
because it shows the variation in re- 
sults obtained by the different methods 
used. Since it was Wiley’s experience 
that the Somogyi test closely checks 
the fermentable sugars, it would be 
suitable for our use. It seemed prob- 
able that the lead precipitation might 
remove some of the sugars along with 
the lignin. In our second series, 
therefore, Maske made one sugar de- 
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TABLE 1.—Total Reducing Sugars in SWL by Various Currently Used Methods 








Folin Wu Clinical Method 

(Modified) } 
- Maske! | 
Sample 


After Lead | 
Precipitation 


Oct., 1944 











Raw 21.6 | | 

Raw 21.5 
Stripped 13.4 | 
Stripped 13.1 | | 
Jan., 1945 | 

Raw 19.9 16.16 
Stripped | 17.6 | i442 
Fermented 8.1 


1 William Maske, Associate Research Chemist, Disposal Project, Pulp Mills Research. 








Somogyi Method 

















Munson- 
Walke e 
Cyanide Method Wiley® 
Method (Modified) 
Pollock? Peniston? and | ee ee 
Timbers* Including 
Sulfite Bound 
Sugars 
21.6 23.9* 17.42 — 
20.7 - — - 
12.2 15.67 8.5 -- 
13.6 “= — — 
24.63 16.22t 20.33 
22.09 | 14.17t 18.61 
9.1 3.85f - 


2 Robert Pollock, Chemist, Rayonier, Incorporated. 

3Q. P. Peniston, Research Chemist, Utilization Project, Pulp Mills Research. 

4 Anna Mae Timbers, Analyst, Utilization Project, Pulp Mills Research. 

5 Averill J. Wiley, Acting Research Coordinator, Sulfite Pulp Manufacturers’ Committee on 


Waste Disposal, Appleton, Wisconsin. 
* Average of 10 determinations. 

termination after precipitation with 
basic lead acetate and obtained results 
which closely checked Wiley’s determi- 
nations for both the raw and stripped 
samples. These results would be low 
if any sugars were removed in the 
precipitation, above suggested. 
Since this modification of the Folin 
Wu method checks the Somogyi test, 
and since the former had 
checked the cyanide method, it was 
used on our present research. It has 
the advantage of simplicity when used 
with an electrophotometer and can be 
employed easily in running a series of 
tests by allowing a 5-min. interval be- 
tween samples. The Munson-Walker 
method obviously includes more non- 
fermentable substances than do the 
others. 


Alcohol Production from SWL 


as 


closely 


The only plant making alcohol from 
SWL in the United States, at the pres- 
ent time, is that of the Puget Sound 
Pulp and Timber Company at Belling- 
ham, Wash. 


(2). This plant began 


+ Average of 6 determinations. 
t Average of 4 determinations. 


operations in Mareh, 1945, and has 
been producing about 6,500 ¢@.p.d. of 
190-proof ethyl alcohol. It has a ¢a- 
pacity for greater production, however, 
when the supply of logs is again up to 


normal. This production of alcohol is 
equivalent to 22 gal. per ton of pulp. 
The SWL utilized contains about 


2.5 per cent sugar, of which 1.8 per 
cent, or 76 per cent of the total sugar, 
is fermentable. Ther fermentation is 
carried on at 30° C. and at a pH of 
4.5 in a continuous flow process with 
approximately twenty hours’ fermen- 
tation time. The continuous flow 
schedule simplifies the operation so 
that only three operators per shift are 
required to run the plant. 


Sugar and B.O.D. Removals 

The writer has had the opportunity 
of running tests to determine the effec- 
tiveness of the process on the removal 
of sugars and B.O.D. from the SWL 
used. The first test series was run on 
June 20, 1945, or after the plant had 
been in operation for about three 
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months. A second series was run Sep- 
tember 12, 1946, and is, therefore, 
indicative of plant efficiencies at the 
present time. These data are reported 
in Table 2. 

The conditions governing alcoholic 
fermentation have been fairly well 
standardized but those controlling the 
oxidation of sugars, as in the growing 
of fodder yeast, are much more vari- 
able. The reduction of B.O.D. ob- 
tained by various investigators in the 
latter field may differ appreciably be- 
cause of differences of efficiency in the 
methods used. For example, one of 
the most important requirements in 
producing fodder yeast is to supply 
ample aeration if the maximum yeast 
production to be secured. This 
aeration is provided in a number of 
ways at the various plants and labora- 
tories. Some of these depend upon 
mechanical agitation, while others em- 


is 


ploy air diffusion through porous 
media. Obviously, the quantity of 
yeast produced and, therefore, the 


amount of sugar utilized and B.O.D. 
removed, will vary with the efficiency 
of the process used. 

Table 2 gives a summary of the data 
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obtained on the removal of sugars and 
B.0O.D. from SWL both by alcoholic 
fermentation and in the production of 
yeast. The SWI used in yeast pro- 
duction came from a different mill and 
had a higher B.O.D. than that used at 
the Bellingham aleohol plant. The 
variation in B.O.D. removals obtained 
by yeast production, as shown in the 
table, indicates the difference in effi- 
ciency that can occur at the same plant 
under various operating conditions. 
These oxidation data represent small 
pilot plant operations. 

It may be well to call attention to 
the fact that commercial centrifuga- 
tion leaves some yeast in the 
effluent and thus produces less efficient 


cells 


3.0.D. removals than would be _ ob- 
tained if all of the oreanisms were 
eliminated. It is obviously more ex- 


pensive to secure complete yeast re- 
movals, and the degree of effectiveness 
of separation will undoubtedly vary 
at different plants. Under the present 
operating schedule at the Puget Sound 
Pulp and Timber Company alcohol 
plant, about 98 per cent of the yeast is 
removed by the centrifugal separators. 
While the veast cells in such effluents 








TABLE 2.—Removal of Sugars and B.O.D. from SWL by Alcoholic Fermentation 
and Yeast Production 
Sugar Removal B.O.D. Removal 
Sugars in wae? 5-day B.O.D. of o) 
Date SWL —____—_—_—— SWL : ——— ae 
gr. per 1.) . : p.p.m.) ; 
Alcoholic Oxidation Alcoholic dogs 
Reranentation . Vucoueetadies Oxidation 
Dec., 1945 24.0 72.8 $2,400 56.7 
\pril, 1946 29.7 68.5 39,400 32.5 
June, 1945 21.8 62.4 22,600 10.7 — 
Sept., 1946 25.4 62.0 22,100 16.6 
Jan.—Aug., 1946 30.0* 65.1* | = 
1945 24.4 76.64 | . 





* Average of 5 determinations. 

+ Average of 4 determinations, computed from CO, evolved. 
Bacteriologist, Utilization Project, Pulp Mills Research. 

Note: The above sugar and B.O.D. removals include those removed by stripping. 


Hilda 8S. Daniels, Assistant 
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die in the B.O.D. bottles and appreci- 
ably increase the apparent B.O.D., it 
does not necessarily follow that receiv- 
ing waters would have an equivalent 
inerease in oxygen demand to meet. 
These cells might utilize sugars pres- 
ent in the receiving waters or might, 
in turn, serve as food for fish or other 
aquatie forms. 


Conclusion 


Sanitary engineers who have been 
accustomed to thinking in terms of 
B.O.D. removals of 90 to 95 per cent 
as the goal to be attained in efficient 
waste treatment plant operation might 
be inclined to think that the 45 to 50 
per cent removal of B.O.D. would rule 
out either alcohol fermentation or 
yeast growing as a satisfactory method 
of treatment for SWL. This, how- 
ever, is far from being the case. More 
recent methods of setting up standards 
for stream quality logically demand 
that the receiving waters be left with 
specified standards of quality, meas- 
ured in terms of dissolved oxygen, bac- 
terial content, etc. These may require 
that the dissolved oxygen in the stream 
shall not fall below 3 to 5 p.p.m. 
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For example, the Washington 
Stream Pollution Commission in 1940 
recommended 5 p.p.m. as the minimum 
dissolved oxygen that should be per- 
mitted in the case of one of the local 
pulp mills which discharged its waste 
into tide water. With such a require- 
ment, therefore, a given plant having 
adequate dilution by the receiving 
stream or tidal estuary to care for the 
remaining B.O.D. would find that 50 
to 60 per cent B.O.D. removal would 
be all that would be necessary to meet 
these requirements (3). 

In this state most. of the pulp mills 
are located on tide water or on large 
rivers where it is possible that the re- 
moval of approximately half of the 
load at present put on these waters 
might prove entirely adequate as a 
means of satisfactory disposal of SWL. 
Obviously, each case will require indi- 
vidual study of all of the factors in- 
volved. It would appear to be more 
logical in such eases to set a standard 
of quality for the receiving waters 
than to demand a predetermined and 
arbitrary B.O.D. removal as a basis 
for acceptance or approval by stream 
pollution authorities of any proposed 
waste disposal methods. 
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THE FERTILIZER MANUAL 


Distribution of the manual “Utilization 
of Sewage Sludge as Fertilizer” marks the 
second step in the Federation’s ambitious 
program of Manuals of Sewage Works 
Practice. A costly venture both in labor 
and money, the fertilizer manual is believed 
to be a practical and sound investment; it 
will be to the advantage of every operator 
to become familiar with its contents so that 
the book may be of maximum usefulness 
as a convenient and authoritative reference. 

There may be disappointment in some 
quarters because the manual does not go 
overboard in making extraordinary claims 
for the plant nutritional capabilities of 
sewage sludge. The principal reason that 
such claims are not supported is that they 
have not been proven beyond all doubt. 
By its very conservatism, the manual 
should find better acceptance by the agri- 
cultural authorities who are looked to for 
guidance by farmers and other potential 


users of sludge. These authorities have 
learned to be skeptical of “miracle” fer- 


tilizers, and by presenting our product on 
its real merits, we stand a far better 
chance to enlist their aid in securing a 
maximum usage of sludge in applications 
to which if is best suited. 

The same philosophy might well be fol- 
lowed by plant operators in dealing with 
prospective sludge “customers.” Over- 
selling the material, even to a few users, 
may be of lasting detriment, for if the re- 
sults are not up to expectations, the burst- 
ing bubble could easily bespatter an entire 
community with doubts. It will be far 
wiser to encourage the new user to make 
a trial and observe the results for himself 
—then if he is pleased he will become a 
part of your volunteer sales staff! 

The sewage works operator in a plant 
of small or moderate size is primarily con- 
cerned with keeping his stockpile within 
bounds, that is, the development of suffi- 
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cient local demand to get rid of the sludge 
as rapidly as it is produced. Every time 
a user reports a failure—either because of 
poor growing results or because of an odor 
nuisance—the local demand suffers a set- 
back. Consequently, the operator should 
not permit any user to take the sludge un- 
less complete instructions for proper ap- 
plication have been furnished. 

The following suggestions apply to the 
distribution of air dried digested sludge 
from the average plant of modest size: 


1. Encourage the use of sludge for grow- 
ing forage crops, flowers, shrubs, grass (par- 
ticularly new lawns) and trees. 

2. Recommend application in the late fall 
and winter unless the sludge can be plowed 
or otherwise worked into the soil immediately 
after being spread. 

3. Where used for top dressing on existing 
lawns, recommend that the sludge be finely 
pulverized and mixed with dry black earth 
before application. (A sludge disintegrator 
is a good investment; a modest charge for 
pulverizing will soon return the cost.) Most 
of the odor complaints come from springtime 
applications of lumpy sludge that are left to 
disintegrate naturally. 

4, Advise the user as to the proper quanti- 
ties to apply (see the manual). Most new 
users, expecting something remarkable, will 
apply sludge too sparingly, and are subse- 
quently disappointed. 


Many plant operators have prepared 
printed leaflets for the information and 
guidance of sludge users. This practice 
has much to commend it. 

Finally, your local or county farm ad- 
visor might be glad to direct some large 
quantity users your way if he knew what 
your plant has to offer. Your purchase of 
a few extra copies of the manual and dis- 
tribution of them to the right people is 
suggested. 


W. H. W. 
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THE ABC OF DDT* 


By Lesuie E. West 


Chief Engineer, The Joint Meeting, Elizabeth, 


The fly nuisance which occurs at 
many sewage treatment plants, and 
particularly at those plants including 
the conventional type of trickling filter, 
is a common vexation to many opera- 
tors. 

It is discouraging, to say the least, 
when an operator who works conscien- 
tiously to hold his plant at high effi- 
cieney, to keep his equipment in good 
running order and to maintain his 
buildings and grounds neatly and at- 
tractively, is confronted with swarms 
of filter flies in spite of his best efforts. 
The designing at all 
‘‘operation provide 
for flooding of filters or for chlorina- 
tion of the applied sewage; or he may 
select another type of secondary treat- 
ment that will not be subject to the flv 
nuisance. 

The reaction of the visiting public to 
the presence of a large number of flies 
Efforts to impress 
the visitor with favorable of 
the plant are nullified the 
‘‘onats’’ will be remembered after all 


engineer, if 


consecious,’’ will 


also is not good. 
features 


because 


else is forgotten. 

Up to now effective fly control has 
been difficult because of the uncertain 
and unwieldy methods available; the 
recent introduction of DDT gives the 
sewage works operator a new and 


promising weapon. 


The Story of DDT 


DDT was first synthesized by a Cer- 
man student named Zeidler in 1874. 
Its potentialities unrealized, the new 
discovery was shelved as just another 
curious compound until the Swiss firm 
of J. R. Geigy, in its search for some- 


Meeting, 
Trenton, 


* Presented at the 31st Annual 
New Jersey Sewage Works Assn.; 


N. J.; March 20-22, 1946. 


N 


. J.; recently Lt. Col., Sanitary Corps, A.U.S. 


thing to mothproof woolens, ineluded 
DDT among the many compounds 
tested. It was noted that DDT pos- 
sessed definite insecticidal value, and 
later a man named Weismann of the 
Swiss Agricultural Experiment Sta- 
tion, in cooperation with the Geigy 
firm, showed it 
merit in ecombatine certain 
tural pests and houseflies. 
Late in 1942 a sample of insecticide 
containing DDT was sent from Swit- 
zerland to the U. S. Department of 
Agriculture for evaluation. “This pro- 
cedure is under the Pure 
Kood and Drues Act before such ma- 


to have exceptional 
agricul- 


necessary 


terial can be marketed in the United 
States. At Orlando, Fla., a group of 
entomologists headed by E. F. Knip- 
ling soon proved DDT to have remark- 
destructive effect 
bedbugs, mosquitoes and flies. 

In 1942 1943 ty- 
phus control were of grave concern to 
Was 


able on body lee, 


and malaria and 


and stone 
being left unturned in the search for 
effective The initial Florida 
tests of DDT were conducted with eau- 
tion since the material appeared to be 
a nerve poison, however, extensive 
tests by both the Pure Food and Drugs 
Administration and the National Insti- 
tute of Health failed to demonstrate 
any toxie effects from the use of a 10 
per cent DDT powder. After exten- 
field involving 
troops and prisoners of war, DDT was 
standardized for general military use 
of the allied forces against typhus. 
The disease, epidemic typhus, long 
has been one of the war’s greatest 
dreads. After World War I typhus 
killed hundreds of thousands of Serbi- 
ans, and history records similar epi- 


military personnel, no 


aids. 


sive trials civilians, 


demies of the disease in many other 
wars of the past. But in World War 
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II, for the first time, epidemic typhus 
was almost completely suppressed. 

Malaria, dengue, filariasis and yel- 
low fever all transmitted by mosqui- 
tos, were other diseases of major mili- 
tary significance in World War II. 
Applied in various types of sprays, 
DDT soon proved its worth as a mos- 
quito control measure and the chain 
of transmission of these diseases was 
broken. 

But now the war is over and DDT 
has been given its honorable discharge. 
Among the many applications it is find- 
ing in civil life, it promises to be the 
long sought means of effective fly con- 
trol in sewage works. 

Characteristics of DDT 

DDT is a white, crystalline synthetic 
powder resulting from the reaction of 
and ehloral hy- 
drate in the presence of sulfuric acid. 


monochloro-benzene 


The pure material melts at 107° to 
108° C., has a specific gravity of 1.6, 


is relatively inert chemically, and is 
stable and heat resistant. The pure 
powder has a tendency to cake when 
exposed to relatively high humidity, 
but this does not affect its insecticidal 
efficiency. 
DDT is 
water, moderately soluble in certain 
mineral and vegetable oils and highly 
soluble in many common organic sol- 
vents. The solvent used is usually 
selected for the particular job. 


practically insoluble in 


Effects on Insects 

In general, DDT is used as an in- 
secticide by applying it to exposed sur- 
faces upon which insects are likely to 
alight. Although contact with an in- 
sect during the course of application 
produces death, the greatest value of 
DDT lies in the residual killing power 
of the crystalline residue against in- 
sects which later alight upon the 
treated surface. This residue is not 
readily harmed by sunlight, weather 
or acid. It does not readily wash off 
the surface as from rain, but can be 
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removed by mechanical action such as 
sweeping or wiping with cloths. Tests 
have indicated persistence of the ma- 
terial on surfaces treated as long as 
207 days after application. 

When an insect alights on or walks 
across the treated surface, it acquires 
(possibly through its feet) a sufficient 
dose of poison to cause its ultimate 
death. The signs of poisoning are 
somewhat delayed after the first con- 
tact. Thus a housefly which rests for 
30 see. on a treated surface appears 
normal for about 40 min., after which 
it begins to drag its back legs. Then 
it loses coordination completely, turns 
over on its back unable to fly, and dies 
with severe convulsions. The longer 
the contact time with DDT the shorter 
the period until death occurs. It is 
also noted that some insects, such as 
roaches, have a greater resistance to 
DDT than others, but both flies and 
mosquitoes are highly susceptible. 

Forms of DDT 

DDT is available on the market in 
several forms; only the three principal 
ones are discussed here: 

(1) DDT powder, dissolving, is the 
commercial gerade of pure DDT from 
which sprays are made by mixing the 
powder at the rate of 7 oz. to a gallon 
of No. 2 oil or kerosene, for the recom- 
mended streneth of 5 per cent DDT. 
Ordinarily the powder can be obtained 
in 5- or 10-lb. cans. This will be the 
form most commonly used for direct 
spraying in a sewage treatment plant. 

Ordinary fuel oil or kerosene may 
be used for sprays of 5 to 8 per cent 
DDT for outdoor use, and refined kero- 
sene for indoor sprays of 1 to 5 per 
cent strength. 

(2) DDT powder, dusting. This is 
a ready-mixed combination of 10 per 
cent finely ground DDT and 90 per 
eent tale or pyrophyllite. This form 
of DDT is distributed in cans of 2 oz. 
(for personal use) up to 5 or 10 lb. for 
special purposes. It is not widely 
used for fly control. 
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(3) The third form is called DDT 
emulsion concentrate. It has been 
mentioned that DDT is practically in- 
soluble in water, however, if an emul- 
sion of DDT is available, water can be 
used as a vehicle to distribute the par- 
ticles to the place desired. 

The emulsion concentrate which is 
recommended for use consists of 25 per 
cent DDT, 10 per cent Triton X—100 
(emulsifier) and 65 per cent Xylene 
(a solvent which can hold up to 56 
per cent DDT). The concentrate is 
available in 5-gal. containers. 

For use with water then, by mixing 
one part of the concentrate with four 
parts of water, a preparation contain- 
ing 5 per cent DDT results, which can 
be sprayed and used the same way 
that the 5 per cent oil solution is used. 
This emulsion has the added advan- 
tage, however, that it can be added 
directly to sewage or water, where oily 
solutions would not mix. 


Insect Pests at Sewage Works 


The average sewage works operator 
these days is much too busy keeping 
his plant in repair and in running 
order to do much thinking about ento- 
mology, the science dealing with the 
habits and classification of insects. It 
may be well at this point, however, to 
consider briefly some characteristics of 
the obnoxious insects that infest sew- 
age works, as a preliminary to the dis- 
cussion of control with DDT. 


The flies commonly found in and 
around the sewage treatment plant are 
of three types: 

First, is the common filter fly, Psy- 
choda alternata, a grayish mothlike in- 
sect. Some of its characteristics are 
that it passes through ordinary win- 
dow screen, it does not bite, but is ex- 
tremely troublesome by getting into 
the eyes, ears, nostrils and mouths of 
both men and animals. Its flight range 
is limited, usually to not more than a 
hundred yards, but may be carried 
further by the wind. 
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Second is the larger yellow sewage 
fly, Eristalis tenax, sometimes called 
the drone fly, usually found hovering 
in the vicinity of neglected settling 
tanks containing floating sludge, or 
near grossly polluted bodies of water. 
Larvae of this fly swim in the water 
and are called ‘‘rat-tailed maggots.’’ 
They are easily recognized. 

The third type, the common house 
fly, Musca domestica, ordinarily of 
medium size, is a grayish-black in color. 
It does not bite, and while as a general 
rule it does not travel more than a 
thousand yards from its breeding 
place, it is also carried by the wind, 
and is attracted to its food supply by 
odors of decomposition. 

Fly control properly exercised 
should not be directed toward the at- 
tempted extinction of the species, but 
rather toward the reduction in number 
of adults to the point where the nui- 
sance disappears. The objectives to be 
sought, therefore, are two: first, re- 
duction in breeding, and second, reduc- 
tion in the adult fly population. 

Reduction in breeding can be 
brought about by correcting the condi- 
tions which cause it to get out of hand, 
1.e., by redueing the available food 
supply or by creating an unfavorable 
environment. It has been usual for 
filter flies to be combated by flooding 
to kill the fly larvae; by heavy chlori- 
nation to destroy film on the top stone 
and cause it to slough off; or by con- 
tinuous high rate application to keep 
the stones wet to discourage egg lay- 
ing. Drone flies are eliminated by 
prompt removal of floating sludge, by 
keeping tanks from becoming septic 
and by the judicious use of chlorine. 
The commonly accepted means for con- 
trolling housefly breeding inelude such 
measures as the removal of food sup- 
ply by prompt waste disposal or cover- 
ing and, in sewage treatment plants, 
by general cleanliness and the careful 
control of screenings piles. 

Concerning the second objective, re- 
duction in adult fly population, the 
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limitations of swatting, sticky fly 
paper and the electric fly screen are 
well known. In the past the effective 
outdoor killing of adult flies was al- 
most impossible, particularly when 
conditions which permitted the flies 
to breed were ignored. 

With DDT the picture is changed; 
onee the DDT is properly applied it 
keeps on working, killing the flies, 
while the operator goes about his other 
business. A few days later he sud- 
denly realizes that there are few flies 
to be found. 

Common sense is the best guide in 
the selection of the method of appli- 
cation of DDT. The habits of the in- 
sect pest, breeding places and condi- 
tious, the season, the weather, ete., are 
all faetors that dictate how, when and 
where the insecticide will do the most 
eood. 

For example, last year the army con- 
ducted some interesting experiments * 
on filter control at Atlanta, Georgia, 
using DDT in the filter influent dosed 
in the same way that chlorine is used. 

It is obvious that this type of con- 
trol work would require the DDT to be 
used in the form of the emulsion con- 
centrate, and that is what was done. 
The application of DDT emulsion at a 
dosage rate of 1 p.p.m. continuously for 
24 hours once a week appeared to be 
very effective in controlling the flies. 
The material was introduced at the 
dosing tanks, and it is also reported 
that no unfavorable effects could be 
detected in the quality of the filter 
effluent, or on the life of the filter bed 
itself. 


Recommended Methods of 
Application 

The stability, solubility, residual 
and other characteristics of DDT make 
possible the use of many different 
methods of application and have sug- 
vested almost innumerable types of 
dispersion apparatus. The main point 

*See THIS JOURNAL, 18, 2, 208 (March, 
1946). 
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to be kept in mind is the necessity of 
putting it where it is wanted, without 
wastage. For general adult fly con- 
trol in the sewage treatment plant, this 
will be on walls, ceilings, hanging ob- 
jects, screen doors and windows, ete. 
It is also desirable to spray fences, 
buildings and even vegetation around 
fly-breeding places so that the flies will 
be killed after they hatch from their 
pupal state and crawl upon such ob- 
jects. 

Ordinarily it is recommended that 
the DDT be used in the 5 per cent solu- 
tion, with kerosene oil or ordinary fuel 
oil as the solvent. A good way of 
applying it to screens is with a clean 
paint brush. On larger surfaces, such 
as tank walls, any suitable spray will 
work, and when spraying is done it 
should be done not with a fine mist but 
with a wet type of spray. Such spray- 
ing should be done to the point of wet- 
ness only, or at the rate of about one 
quart of DDT solution to about 250 
sq. ft. of wall surface. 

Environmental temperature bears a 
definite but varying relationship to the 
toxicity of DDT against insects. With 
mosquitoes, the higher the tempera- 
ture the greater the kill with a given 
dose of DDT. With the housefly, on 
the other hand, a dose which kills 99 
per cent of the flies at 70° F. kills 
only 55 per eent at 100° F. Simi- 
larly, when flies are knocked down in 
40 min. at 70° F., 90 min. are required 
at 100°. 

Toxicity is related in part to the 
amount of DDT which has been ap- 
plied to the contact surface. With 
different types of surfaces, however, a 
varying amount will actually be left 
as residue. Thus, when the surface is 
a freshly painted one, and the. ma- 
terial is applied in a kerosene base, the 
residual effect is much less marked 
than is the case with a weathered sur- 
face. 

Apparently the DDT goes into solu- 
tion in the paint, and as this dries, the 
DDT is not left at the surface to affect 
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the insects that may alight thereon. 
The DDT may be applied in varying 
concentrations of the oil, and it has 
been found that on wooden surfaces, 
the same total dose of DDT applied 
in the form of a 1 per cent spray is less 
effective than that in a 5 per cent 
spray. The explanation offered is that 
the greater the volume of solvent, more 
of the active agent soaks into the wood 
and away from the surface. Inecreas- 
ing the surface concentration up to 
reasonable limits increases the residual 
effect. 

Although the 5 per cent DDT solu- 
tion in petroleum oils is usually the 
most practical spray for ordinary fly 
control, the oil solvent may be objec- 
tionable in certain applications. Aque- 
ous emulsions of DDT can be prepared 
for use where the staining effects or 
odors of oil might be undesirable. 

The toxicity of DDT is unfortu- 
nately not limited to harmful insects. 
Useful insects, such as honey bees, are 
killed by its application to an area, 
and will have to be earefully consid- 
ered when DDT is used for agricul- 
tural pest control. 


Personnel Hazards 


Since DDT is a poison, some evalua- 
tion concerning the possible dangers 
to men and animals had to be made 
before it could be released for use by 
the general public. It is significant 
that no authentic cases of poisoning 
have been reported in connection with 
the widespread use of the chemical 
during the war. 

As is customary, the experimental 
work has been done principally upon 
animals, and the toxicity of DDT im 
general follows these lines: 


First, DDT has a cumulative effect 
and, when taken internally at the rate 
of about 2 mg. per kilogram of body 
weight, shows some toxic effects. The 
dusts are not absorbed through the 
skin, but oily solutions are slowly ab- 
sorbed. The symptoms of poisoning 
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in the animals, which consist of tremors 
and other nervous manifestations, sub- 
side when exposure to the drug stops. 
The danger from DDT is greatest to 
the men who are continually employed 
in using the material for pest control. 
Kor them the recommendations are to 
use the customary precautions against 
dust or, with oily solutions, to wear 
eloves and avoid oil-soaked clothing 
next to the skin as a habit. The ordi- 
nary user does not need to worry about 
casual exposure, and will be safe if he 
follows directions. 

Examples of Results 

The writer has had several 
tunities to observe the effectiveness of 
DDT in pest control. 

Pig pens are noted for their comple- 
ment of flies, and certain ones in Penn- 
sylvania were excellent examples. The 
day following application of DDT at 
this place hardly a fly could be seen 
and the pens remained free from flies 
for about three weeks before appreci- 
able numbers began to reappear. 

In another case a great many flies 
were found at an army post in spite 
of elaborate control efforts. Great 
care in keeping garbage cans covered 
and in providing fly traps, electric fly 
sereens, doors and window screens, ete., 
was all to no avail. A search for the 
source of breeding revealed that vast 
numbers were hatching in the partly 
digested sludge on drying beds at the 
nearby sewage treatment plant. DDT 
applied to the walls of the sludge beds 
promptly solved the difficulty. 

At the Elizabeth Joint Meeting plant 
late last summer DDT applied to 
screen doors proved very effective in 
destroying swarms of houseflies which 
eathered there and entered the build- 
ing every time the doors were opened. 


oppor- 


Conclusion 


A great deal is yet to be learned 
about the methods of application of 
DDT, its effectiveness and its limita- 
tions. While the chemical offers great 
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promise as a means of controlling un- 
desirable organisms, due regard must 
be given its detrimental effects on bene- 
ficial insects, fish and other desirable 
forms of life. This fact should be kept 
in mind in using the material. 

Magic insect killer that it is, DDT 
cannot be expected to be consistently 
effective if employed haphazardly. 
For each specific problem, be sure to 
use the DDT in the right form, and 
apply it by the right method at the 
right time. 

Those who market the various com- 
mercial DDT preparations must be 
cautious in their claims and directions 
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for use, and this conservatism is re- 
flected in some of the warnings printed 
on the labels. It is just as well that 
prospective users be admonished to 
handle DDT compounds with extra 
care, at least until there is more com- 
plete knowledge of its effects on hu- 
mans and animals. 

Sewage works operators confronted 
with insect control problems now have 
in DDT a practical and efficient wea- 
pon. Learn all you can about the sub- 
stance, study your problem in detail 
and then exercise your best judgment 
and common sense in employing DDT 
as a remedy. 





RAPID METHOD FOR APPROXIMATE LOCATION OF 
SCUM AND SLUDGE LAYERS IN DIGESTERS * 


3¥ JOSEPH DoMAN 


Sanitary Engineer, Department of Public Works, Greenwich, Conn. 


A continuous record of the varying 
depths of the scum, supernatant and 
sludge layers in a digester is a handy 
aid to good operation. Such a record 
not only affords warning that spe- 
cial digestion control procedures may 
be necessary; it also gives information 
as to the effectiveness of the measures 
employed. The method of maintain- 
ing this continuous picture of condi- 
tions in the separate digester of the 
Grass Island sewage treatment plant 
at Greenwich, Conn., may be of inter- 
est to other operators. 

As all operators know who have made 
sludge and scum elevation determina- 
tions by sampling from the top of a 
digester, this is a bothersome and 
messy job which requires an appreci- 
able amount of time. It is a task that 
is not performed with any degree of 
enthusiasm, especially under unpleas- 
ant weather conditions. The daily 


* Presented at Spring Meeting, New Eng- 
land Sewage Works Association; Greenwich, 
Conn.; May 17, 1946. 


sampling and sounding necessary to 
obtain the desired picture of digester 
conditions are therefore frequently 
omitted from routine plant operations, 
hence a continuous check on digester 
conditions and the effectiveness of con- 
trol measures is usually lacking. 


The Method 


Inasmuch as the Grass Island di- 
gester, like many others, is provided 
with a battery of permanent sampling 
pipes at different elevations and dis- 
charging into a convenient indoor sink, 
a method has been worked out whereby 
scum and sludge elevations can be de- 
termined daily from a set of samples 
from these pipes, plus an extra sample 
from one of the decanting pipes. 
These data are then plotted to provide 
a substantially correct picture of di- 
gester conditions. The entire proced- 
ure is usually .completed in about 30 
minutes. 

In making routine sludge line de- 
terminations, samples are required at 
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FIGURE 1.—Elevation chart of the Grass Island digester at left.—Scales used for 


interpolating sludge and scum limits at right. 


about 9-in. vertical intervals, or even 
less, near the sludge line. If such 
sampling intervals were available in a 
digester, the sludge line could be de- 
termined to within about 2 or 3 in. 
If sampling intervals of 2 ft. were pro- 
vided, the sludge line could be esti- 
mated to within about a foot of its 
actual position, merely by proper 
judgment of the appearance of the 
samples. At the Grass Island digester, 
however, the sampling pipes are at 
vertical intervals of 3 ft. 9 in., and al- 


though a system was devised for elassi- 
fying the appearance of the samples 
and estimating the positions of the 
seum and sludge lines from the ob- 
served appearance, this was not en- 
tirely satisfactory. When checking the 
levels thus estimated by direct samp- 
ling from the top of the tank, the esti- 
mated levels sometimes differed by as 
much as 2 ft. from the more accurately 
determined levels, although they 
usually checked within a foot. 

In order to obtain better approxi- 
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mations, a series of samples were taken 
from the top of the tank at 9-in. inter- 
vals from the sludge layer to a point 
about 4 ft. above the sludge line. The 
per cent solids by volume was then de- 
termined for each sample after a 10- 
min. settling period in 250-ml. gradu- 
ated cylinders. From these data, a 
tentative interpolation curve was 
plotted to show how the distance from 
the sludge line varied with the differ- 
ent percentages of solids obtained. 
This curve was later modified to that 
shown in Figure 1. A similar series 
of samples and curve, as also shown in 
Figure 1, were obtained for the vicin- 
ity of the seum line. 

Instead, therefore, of estimating the 
location of scum and_ sludge lines 
from the observed appearance of the 
samples, the procedure was changed to 
obtain the percentage solids by volume 
after a timed 10-min. settling period 
in the cylinders and, by use of the in- 
terpolation curves, the estimated posi- 
tions of the scum and sludge lines were 
obtained between adjacent samples 
showing thick solids and supernatant. 
Several check measurements from the 
top of the digester indicated that the 
approximated levels were consistently 
within a foot of the correct elevations, 
which is regarded as an acceptable de- 
eree of accuracy for all practical pur- 
poses. 


Present Procedure 


The procedure now is to collect rep- 
resentative samples at the sink in quart 
mason jars, bring them to a laboratory 
bench, shake them thoroughly, trans- 
fer them to graduated cylinders, allow 
them to settle for 10 min. then read 
the ml. of settled and floated solids, 
add them together and compute the 
per cent of solids by volume. The cy- 
linders will indicate the highest samp- 
ling point showing sludge and the 
lowest sampling point showing super- 
natant. Supernatant is here regarded 
as liquid containing 35 per cent or less 
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of settled plus floated solids by volume 
after 10 min. settling. 

On a chart (Figure 1) of digester 
elevations on which the sampling point 
elevations are plotted, the sludge in- 
terpolation chart is placed with the 
vertical percentage solids as obtained 
at the lowest sampling point showing 
supernatant at the elevation of that 


sampling point. An arrow on the 
sludge interpolation chart indicates 


directly the estimated elevation of the 
sludge line. 

A similar procedure is used for esti- 
mating the elevation of the scum line. 
Here the scum interpolation chart is 
placed with the vertical percentage 
solids as obtained at the highest samp- 
ling point showing supernatant at the 
elevation of that sampling point, and 
the elevation of the scum line is read 
opposite the scum line arrow. Ordi- 
narily, this arrow would be at the 35 
per cent solids level, but apparently 
the seum conditions are affected by gas 
agitation at the wall of the digester 
(where the sampling pipes terminate), 
and probably also by the movement of 
the floating cover during decanting 
and pumping. The scum line arrow 
was therefore arbitrarily dropped 18 
in. to give estimated readings which 
would check within a foot of actual 
measurements from the top of the tank. 
The manner in which the digester 
measurements are recorded is shown 
in Table 1. 

A word of caution is required with 
regard to the taking of samples. These 
should always be taken when the di- 
gester is in an undisturbed condition 
from either pumping, decanting or 
flushing, as erratic results will be ob- 
tained if the samples are taken while 
the digester is in an agitated condition. 
At the Grass Island plant, the samples 
are now taken first thing in the morn- 
ing preceding decanting, thus taking 
advantage of the overnight quiescent 
period in the digester. It is also im- 
portant, of course, to let each sampling 
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pipe flow long enough to make sure 
that the collected sample actually 
comes from the digester and not from 
material deposited in the pipes. 


Conclusion 


The above procedure for determin- 
ing the location and thickness of scum, 
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sludge and supernatant layers is not 
quite as accurate as might be desired, 
and is really only an operator’s short- 
cut to obtain conveniently information 
of sufficient accuracy for practical 
purposes. A better degree of accuracy 
would undoubtedly be possible if the 
sampling pipes in the lower half of the 


TABLE 1.—Approximate Location of Scum, Sludge and Supernatant Layers, 
Grass Island Digester, April 7 to May 4, incl., 1946 









































Observations Elevations Layer Thicknesses 

—— Per Cent Solids by Volume Dist. Top 

‘ pase Top Fite. Ms ine | Line’ | Scum | Sludges) Sapers 

> > > ovel over 
ot Se ae ee fy | 4 (in.) Gt.) | at) | ty | at | ey | ato 

S 7 | No samples. | 
M 8} 100 20.0) 8.8{| 7.2} 10.0! 100 28 22.0 | 19.3| 9.5 | 2.7 | 75 9.8 
T 91100 98.4) 11.2 | 10.0 | 100 | 100 24 22.3 | 17.9] 11.8 | 4.4 |] 98 6.1 
W 10 | 100 | 100 | 11.6 | 13.6 | 17.0) 100 24 22.3 | 18.4 3.9 | 98 6.6 
T 11 | 100 90.0) 9.6 | 10.4 | 14.0) 100 27 22.1 | 18.7 3.4 9.3 7.4 
F 12/100 | 100 | 11.2 | 13.6} 19.0) 100 29 21.9 | 18.2 3.7 | 9.8 6.4 
S 13100 | 100 9.6 | 10.4 | 16.0} 100 24 22.3 1185] 113 | 38 | 93 7.2 
S 14 | No samples. 
M 15 | 100 25.6] 6.4} 7.2 | 100 | 100 | 31 21.8 | 20.0} 106] 18 | g6 9.4 
T 16 ;100 | 100 | 10.4} 8.0] 10.0) 100 | 19 22:5'1193 7) 11:2 | 35 | 99 8.1 
W 17 {100 | 100 | 11.2} 11.2} 33.0) 100; 20 22.7 | 17.8} 11:8 | 49 | 98 6.0 
T 18 | 100 97.2) 7.2] 6.4] 14.0] 100 22 22:5 118.7 | 108 | 38 | ss 7.9 
F 19 | 100 | 100 | 12.0 | 12.0 | 100 100 27 yy de 17.5 1 119.1 46 9.9 5.6 
S 20]100 | 100 6.8 | 8.0] 14.4) 100} 29 219 | 18:7 | 10:7 | 82 | 87 8.0 
S 21 | No samples. 
M 22} 99.2} 98.0) 4.8] 5.6] 25.0) 100 32 21.7 | 17:8 | 10.5 | 39 | 85 7.3 
T 23100 | 100 6.4 | 7.2} 11.0} 100 16 23.0 | 19.2] 10.6 | 38 | 86 8.6 
W 24 | 100 | 100 8.0] 9.6} 13.0] 100 32 21.7 | 18.8] 11.0] 2.9 | 9.0 7.8 
T 251100 | 100 7.6 | 6.4 | 10.0) 100 27 22.1 | 19.3 | 10.8 | 2.8 | 88 8.5 
F 26 | 100 | 100 4.0! 6.4} 10.0} 100 45 20.6 | 19.3] 10.5 | 1.3 8.5 8.8 
S 271100 | 100 7.2 | 6.41100 | 100 28 22.0 | 20.0} 10.8} 2.0 | 88 9.2 
S 28 | No samples. 
M 29 | 100 | 100 4.0} 3.2] 10.0} 100 27 224-1403 1105 | 28 { 85 8.8 
T 30/100 | 100 5.6 | 6.4] 11.0} 100 '34 21.5 | 19.2 | 10.5 | 2.3 8.5 8.7 
W 1/100 | 100 7.2 | 6.0 8.0} 100 20 227 121.5 1108) 1:2 8.8 | 10.7 
T 21100 | 100 5.6} 4.0 6.0} 100 21 22.6 | 21.5 | 10.5 | 1.1 8.5 | 11.0 
F 31100 | 100 8.4} 6.8] 11.0} 100 21 22:61 19:21 11.2 | 34 1] 92 8.0 
S 41100 | 100 | 12.0 | 10.0} 10.0} 100 15 23.1 | 19.4 | 11.9] 3.7 | 9.9 7.5 
Ave. —jo-ftl-f]- —j-— _— _ — _— 3.1 9.0 8.1 












































1 Scum thickness is below bottom of floating cover at outside edge. 
2 Sludge depth is above top of sludge hopper (elev. 2.0). 
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digester were spaced vertically not 
more than 2 ft. 6 in. apart and in the 
upper half not more than 2 ft. apart. 

If this spacing is employed by de- 
signers, it will permit the operator 
conveniently to obtain daily seum and 
sludge line locations either from ob- 
servation of samples taken indoors or 
from the per cent solids test on such 
samples. This convenience in obtain- 
ing necessary digester control data, 
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which would otherwise be omitted, is 
well worth the added cost of several 
additional sampling pipes. It is also 
suggested that sampling pipes be lo- 
eated at least 10 ft. from decanting 
pipes. 

For valuable assistance in connec- 
tion with this work, acknowledgment is 
hereby made to Joseph P. Blackett, 
Chief Operator of the Grass Island 
sewage treatment plant. 





AN EFFECTIVE TEMPORARY SEWER PLUG 


By Ricuarp F. Cuappe 


S.A. Sanitarian (R), Sanitary Engineering Division, USPHS 


To run a check on suspected infiltra- 
tion into three blocks of sewer owned 
by the Federal Public Housing Au- 
thority in National City, Calif., it was 
found necessary to plug thoroughly 
two 12-in. sewers flowing into the line 
in question. A number of methods to 
stop the flow were tried without success 
because of the irregularly shaped 
openings of the sewer ends at the man- 
holes, and because of very considerable 
sewage flows which were found even 
as late as 2 a.m. Eventually, the idea 
of trying a small solid disk wheel 
equipped with a pneumatic tube and 
tire casing was conceived by Frank T. 
Wigley, San Diego FPHA Area Main- 
tenance Supervisor. The wheels used 
were 12 in. in diameter, and were taken 
from a power lawnmower. The tread 
had been worn from the tires, giving 
it a smooth bearing surface of approxi- 
mately 3 in. width. 

Assembly of the device is shown in 
Figure 1. To plug the hole in the cen- 
ter of the wheel, a threaded bolt was 
set in the hole and a nut and gasket 
threaded on one end. Another nut 
and gasket were then threaded on the 
other end to complete the seal. An 
eye nut was screwed onto the end of 
the bolt which projected into the man- 


hole. A rope was tied through this 
eye to facilitate removing the tire from 
the manhole at the end of the check. ° 
The valve was removed from the valve 
stem of the tire and a piece of rubber 
hose long enough to reach well beyond 
the top of the manhole was screwed 
onto the valve stem. At the end of 
the flexible hose, which reached above 
the manhole, another air connection 
and valve was inserted. This was 
then connected to an ordinary tire 
pump. 

In placing the plug in the sewer, 
there was sufficient flexibility in the 
tire casing to permit it to pass the ir- 
regular sewer opening into the man- 
hole. The tire was then turned at 
right angles to the sewer and inflated 
from the surface. This completely 
checked the sewage flow and was found 
during the test to hold against a very 
considerable pressure head which built 
up behind it. As a factor of safety 
during the test, however, shoring was 
placed against the wheel to insure that 
it would be held in position. At the 
end of the test when the shoring was 
removed, the inflated tire was still 
found to remain in position. To re- 
move the tire, the air was released 
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FIGURE 1.—Assembly of sewer plug made from disc wheel and tire. 


from it through the valve at the sur- 
face and the tire was then forced out 
oy the pressure behind it and was re- 
trieved by the rope which was fastened 
through the eye bolt. 

From this experience, it would seem 
that this is an economical and very ef- 
fective method of plugging sewers, 
and could be of value in infiltration 


studies and sewer repairs. The plug 
may also be useful in connection with 
flushing operations. Because of the 
variety of small pneumatic wheels 
available on equipment such as wheel- 
barrows, motor scooters, and the like, 
it is believed that this method of 
plugging could be applied at least to 
sewers of 8 to 12 in. diameter. 





BARK FROM THE DAILY LOG 


By Water A. SPERRY 


Superintendent, Aurora (Illinois) Sanitary District 


Herein we start a new year, a new 
volume, a new log and with a new fel- 
low logger. We are happy to share the 
effort of making ‘‘The Daily Log”’ 
interesting and useful with W. W. 
Mathews, Superintendent of the Gary, 
Ind., plant, and we extend him a eor- 
dial welcome. We are sure he joins 
us in wishing an efficient and trouble- 
free New Year to our readers. It 
should be remembered, however, that 
David Harum said, ‘‘A few fleas are 
good for a dog—it keeps him from 
meditating too much on the fact that 
he is a dog.”’ 

Apropos of all this, we are sure that 
every operator will find solace in the 
following anonymous quotation; it is a 
good philosophy with which to start 
the New Year: 


“The rain it poured, the sea it roared, 
The sky was draped in black. 

The old ship rolled, she pitched and howled 
And lost her charted track. 


“OQ dear! O dear! Sir, will it clear?” 
Loud wailed the dame on deck. 

As they heaved the lead the skipper said, 
“Tt always has by heck!” 


July 1—One of the great men to whom 
water and sewage workers owe much 
is Clemens Herschel. In 1906 he de- 
veloped the hydraulic studies of Gio- 
vanni Battista Venturi, an Italian 
professor of physics of the 1700’s, into 
the now indispensable Venturi meter. 
We have always admired the low-head 
type of meter with the water columns 
and floats directly connected to the 
register. Its accuracy is so readily 
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checked that one has great confidence 
in its performance. 

Recently, however, our meter threw 

a tantrum not previously observed in 
sixteen years. The flow indicated was 
about one million gallons low. After 
some days spent in checking and hunt- 
ing it was found that a hard incrusta- 
tion of accumulated sludge inside the 
float tube was interfering with the 
movement of the float. It took some 
ingenuity to clean the tube and flush 
it but now the accuracy of the meter 
has been restored. 
July 10—Here is a suggestion about 
insulating that may prove helpful to 
others. <A 5-in. steel pipe line 50 ft. 
long conveys sludge from our sludge 
meter to the primary digester. The 
pipe runs at an angle through the wall 
of the meter room to the outside, and 
is half above ground and half buried 
so that protection from freezing is re- 
quired. The old line has rusted out 
and the exposed part had been insu- 
lated with the usual pipe covering, 
while the part below the ground was 
encased in a wooden box. The whole 
scheme was unsatisfactory because 
water and melting snow leaked into 
the part below ground. 

In planning the new line, the trench 
was dug down to the roof of the di- 
gester with the intention of building 
a conerete box, sealed to the roof of 
the digester, to be filled with dry sand 
and sealed with a concrete cover. The 
plan, however, was difficult and time 
consuming—even though we are told 
it was a good one. It was abandoned 
for the simpler solution of applying a 
heavy coat of ‘‘No-Drip’’—a _ water 
emulsion of asphalt containing ground 
cork, and having excellent insulating 
qualities. It was applied in succes- 
sive layers to a thickness of *4 inch. 
Finally the pipe was wrapped and 
wired with two thicknesses of roofing 
paper and the trench filled. Thus we 
accomplished a complete and lasting 
protection for the pipe with very little 
effort. 
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August 1—The war is over. Tires can 
be had—if one knows the right people. 
Gasoline does not have to be accounted 
for. Folks again can travel by land, 
sea and air. Not only can neighboring 
operators drop in to talk things over 
but sanitation authorities from other 
lands are beginning to ecall. Chicago 
is a focal point of great interest to 
these gentlemen, who are undoubtedly 
awed by that city’s great plants and 
problems. P 

Many of these men, however, are 
keenly interested in plants of smaller 
size and during September Aurora 
was privileged to greet and entertain 
the following visitors from afar: Bjorn 


Romson, Civil Engineer, Stockholm; 
Sweden; Pedro Dolona, Engineer, 


Guayaquil, Ecuador; Dr. T. R. Bha- 
skaran, All India Institute of Public 
Health and Hygiene, Calcutta, India; 
Luis Romos, Chief Engineer, Sewage 
Section, Water Works and Sewage 
Service, Puerto Rico. 

August 7—Once in a while a salesman 
ealls to present a tool of such obvious 
merit and cleverness that it sells itself. 
We have just bought an item that is 
worth describing (even though we get 
no commission). It consists of an in- 
genious arrangement of a clamp, cut- 
ter and screw for drawing up a stain- 
less steel band that comes in 100-ft. 
strips, ¥ to 34 in. wide by \ in. inter- 
vals. Also, there is a corresponding 
set of buckles through which the band 
is threaded and secured. It is called 
a ‘‘BAND-IT”’ and is made by the 
Band-It Company, Denver 5, Colo. 
The cost of the outfit, including a 100- 
ft. roll of band and 100 buckles, is 
about $23. 

The versatility of the kit is amazing. 
It so happens that in one week of use 
ours was paid for ten times over. One 
of our men was arrested and fined be- 
cause of a noisy muffler on his car. A 
sheet of galvanized iron and two bands 
completely restored the muffler. A 
downtown pump in a deep caisson de- 
veloped a hole in the check valve. Re- 
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moval, welding and replacement of the 
part would have been a long, hard and 
expensive job, but ten minutes, a 
piece of %%-in. sheet rubber packing 
and a band made a good repair. A 
similar hole in the air drome of a 
sludge pump was soon fixed. The out- 
fit is excellent for making hose con- 
nections of any diameter. 

August 10—The most difficult, most 
interesting and most important job for 
1946 was the cleaning and repairing 
of our No. 1 digester. In 1936 the 
unit was altered by raising the over- 
flow and changing the piping so as to 
make it function as a first stage di- 
gester, using the other two as secon- 
dary digesters. All three of these 
tanks are 50 by 50 ft. square and 16 ft. 
deep. They are equipped with fixed 
covers and with Dorr truss-supported 
mechanisms. The discharge pipe to 
the sludge beds is located 4 ft. above 
the bottom of the tank, thereby leav- 
ing 10,000 cu. ft. of contents that can 
only be removed by pumping. 

Because of a broken easting, the 
scum arm on the No. 1 digester was not 
operating when it was put in service 
as a first stage unit, but despite the 
loss of this desirable feature the di- 
gester has done good work for ten 
years. During this period the only 
sludge removed was that transferred. 

Late in 1945 it was noted that only 
50 per cent of the total gas was being 
produced in the first stage, instead of 
the 75 per cent normally obtained. 
We immediately suspected that grit 
and inert material had finally filled up 
the lower 4 ft. of the tank because of 
our practice of transferring sludge 
from mid-depth rather than the bot- 
tom. Exploratory samples confirmed 
our suspicions. Having no means for 
sludge recirculation, it was obvious 
that a thorough cleaning was in order. 
The job was started June 24 and fin- 
ished today. 

After running all the sludge possible 
to the beds, the gas dome was removed 
and the cover of the inspection man- 
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hole opened. This started enough cir- 
culation of air to purge the digester 
of gas. The process was hastened by 
keeping an electric fan running in the 
gas dome opening till the digester was 
completely emptied. The sludge in 
the bottom was so inert that practically 
no gas formed during the month re- 
quired to pump the tank down. 

The material in the bottom of the 
tank was almost solid enough to stand 
on, and we were fearful that it could 
never be pumped out. An attempt to 
use a ball valve pump located on top 
of the tank was unsuccessful because 
the suction could not be maintained 
owing to frequent shutdowns to clear 
the valves of small sticks and stones. 

We then rented a flap valve dia- 
phragm pump, in which the valves 
were large enough to pass an object 4 
to 6 inches in size. Instead of placing 
this pump on top of the tank, it was 
located about 10 ft. below the top on a 
platform between the tank and the 
sludge beds. This produced a syphon 
effect that helped keep the pump 
primed and greatly reduced the suc- 
tion head. The large flap valves not 
only passed the sticks but very heavy 
sludge as well. By constantly jetting 
and at the same time moving the suc- 
tion end of the hose about in the soft- 
ened pools of sludge, the job was finally 
completed. 

A near tragedy occurred during the 
pumping operation when a high school 
boy attending the pump and jet was 
knocked to the ground by a bolt of 
lightning during a sudden thunder 
shower. Although he was badly scared 
(as were we) he soon recovered his 
nerve and went back to work. 

One observation of interest was that 
the four 114-in. wrought iron heating 
coils carried on brackets on the walls 
of the tank appeared to be in excellent 
shape after their 16 years of service. 
No brackets were loose and but little 
corrosion was evident. The toughest 
mechanical job was that of replacing 
the 200-lb. castings for the scum arms 
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at the top, and a similar casting 
(found cracked) for the plow arms at 
the bottom. 

The tank was seeded with sludge 

from the secondary digesters and filled 
with raw sewage. Gas production be- 
gan immediately. (Almost 80 per cent 
of the total gas production has taken 
place at the first stage digester since it 
was cleaned.) 
August 25—As we were setting up the 
routine B.O.D. dilutions this morning, 
in walked a fine looking family group 
of four. ‘‘Are you the Mr. Sperry? 
We read all your articles,’’ was the 
flattering opening remark. 

And so we became acquainted with 

Superintendent Glen Jenks and fam- 
ily, of Sheridan, Wyo. An entire 
morning was pleasantly passed in talk- 
ing shop. 
September 3—Both the superintendent 
and his men derive real satisfaction 
from a difficult job that is well planned 
and successfully completed. Such an 
experience builds confidence and good 
will. 

The incinerator at the Aurora plant 
was installed in 1932 and, barring 
minor repairs, it has stood up well and 
given excellent service. On top of the 
brick structure there is a large sheet 
iron box to receive, drain and store wet 
sereenings until they are fed to the 
burning grates below through a hole 
at the rear of the box. The hole can 
be closed with a cast iron plug attached 
to a wire rope and weight. Finally 
this box completely rusted out and the 
incinerator emitted smoke and odorous 
vasses. 

We managed to keep the incinerator 
in service until the end of the war 
made it possible to secure the sheet 
iron necessary to give it a thorough 
overhauling. This time the back and 
sides were laid up with fire brick, well 
supported by the angle iron frame, 
which was reinforced with additional 
angles and completely rewelded. The 
feed door in front, the top and the 
drain pan were made of 7 gauge sheet 
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iron, replacing the 12 gauge sheet 
originally used. A ventilating pipe 
eut into the top of the box was vented 
into the stack to bleed off smoke and 
fumes. New furnace doors, frames 
and. grate bars (two years on order) 
and some minor brick repair com- 
pleted the job. The incinerator, as 
rebuilt, works better than ever and 
not in our lifetime will the upper part 
need rebuilding. 

An old furnace man gave us a tip 

on laying fire brick that we pass along. 
The brick are thoroughly soaked in a 
tub of water before being dipped into 
the fire clay cement slurry and laid. 
The water in the cement is not ab- 
sorbed by the brick, giving a strong 
bond. 
September 12—Providence needs to be 
kind to the operator that is not a 
Jack-of-all-trades, including clock re- 
pairing. We had our turn today 
when the 5,000 eu. ft. per hr. gas meter 
stopped recording only eleven months 
after we had taken it down for a com- 
plete overhauling. 

It was a four-man job to disconnect 
and load this meter into the truck so 
we decided to investigate first. After 
opening the waste trap on the digester 
and connecting the gas pressure tank 
to the engines, the meter was cut out 
and the top removed. The diaphragm 
and valve mechanism were intact, but 
the small bronze rod that transmits 
the valve motion to the counter head 
corroded until it broke off in the 
stuffing box. The counter clock was a 
erusted mass of copper sulfide seale, 
due to a slight leakage through the 
stuffing box. Some of the small pinions 
were filled with the same scale and one 
large wheel had broken loose from its 
shaft. Bad as it looked, only a half 
day was required for three of us to 
clean up the meter, solder the broken 
parts and restore it to service. It 
works, too! 

October 6—Long before the time for 
the Toronto convention we made ar- 
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rangements to make the trip by plane. 
It was our first flight and greatly en- 
joyed—will surely try it again. 
Imagine our pleasure, on arrival at 
the Chicago airport to find that Prof. 
Babbitt of the University of Illinois, 
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L. S. Kraus of Peoria, Walter Kunseh 
of Urbana and Henry Riedesel and 
Dennis Johnson of Rockford were all 
scheduled for the same flight. All of 
which made the experience so much 
more enjoyable. 


INTERESTING EXTRACTS FROM OPERATION 
REPORTS 


ConpuUCTED BY LERoy W. VAN KLEECK 


Annual Reports of Sewage Disposal and Garbage Reduction of the 
City of Indianapolis for the Years 1942, 1943 and 1944 * 


By Don E. BLoopaoop, Superintendent in 1942, anv W. H. Frazier, 
Superintendent in 1943 and 1944 


1942 REPoRT 


Industrial Inspection and Interceptor 
Connection Maintenance 


There were 1,337 inspections made 
at filling stations, meat packing plants 
and dry cleaning establishments. Of 
the 436 violators, recalls were made on 
265 and of this number 171 had made 
the requested corrections. The co- 
operation of the larger companies is 
very gratifying and, of course, is the 
most sought after. 

A thorough inspection of interceptor 
connections (connections from com- 
bined sewers to intercepting sewers) 


has been maintained throughout the 
year. There were 233 stoppages re- 


moved during the year. The inspec- 
tions were made at intervals of only a 
few days, so that the overflow of sew- 
age into the various streams was kept 
at a minimum. (Abst. note: Another 
city to share honors with Buffalo, N. 
Y., for a necessary job too frequently 
neglected by municipalities. ) 
Primary Tank Skimmings 

Some difficulty has been experienced 
in pumping the skimmings from the 


* For previous extracts see THIS JOURNAL, 
10, 1, 187 (Jan., 1938) and 11, 3, 542 (May, 
1939). 


primary tanks. The grease apparently 
forms a coating on the inside of the 
sludge line. This condition was found 
to be particularly troublesome in the 
venturi throat used for measuring pri- 
mary sludge pumpage. Some _ hopes 
are being held out for the remedying 
of this condition by use of steam. Re- 
sults to date are not conclusive. 
(Abst. note: Rodding of lines generally 
proves to be the best remedy.) 


Secondary Treatment 

As in the past every effort was made 
to remove as much B.O.D. as possible 
before discharging the effluent to the 
stream, but with the increases in sew- 
age volume and sewage concentration, 
it was impossible to treat all of the 
clarified sewage by the activated sludge 
process with the present plant eapac- 
ity. The amount of sewage treated by 
the activated sludge process was the 
maximum that could be handled and 
still give plain aeration treatment to 
the balance of the sewage flow. 

At the end of the year, it was appar- 
ent that such diffuser plates as could be 
removed for cleaning would have to be 
given the caustic-hydrochlorie acid 
washing before they would be suitable 
for aeration during the coming year. 
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Past experience indicates that diffuser 
plates should be cleaned every two 
years. 

For the months of March, April and 
May, practically no sewage was treated 
by the activated sludge process. The 
reason for this is quite apparent when 
looking at the river flows for these 
months. The policy has been to give 
the degree of treatment, in the cooler 
months, necessary to maintain the 
river in a satisfactory condition and 
not allow the accumulation of sludge 
banks to give trouble during the low 
water of the summer months. Though 
the plant has adequate capacity to give 
the necessary treatment for about 8 
months of the year, it does not have 
sufficient capacity to treat all of the 
present concentration of clarified sew- 
age to the degree necessary to keep the 
stream in a respectable condition dur- 
ing the other four months. 


Sludge Disposal 

The quantity of digested sludge re- 
moved from the lagoons was consider- 
ably lower than it has been for the 
three previous years. No doubt the 
tire situation and gasoline rationing 
had much to do with the amount of 
sludge hauled by the market garden- 
ers. The sludge was in good condition 
and each load that was hauled away 
represented a goodly amount of solid 
material. Though the sludge lagoon 
capacity seems adequate for the pres- 
ent, the sludge disposal problem ean 
easily become critical in a compara- 
tively short time. Should it develop 
that in the next year or two that little 
or no sludge is hauled away by the 
market gardeners, the sludge disposal 
problem could become serious. 


River Data 


The flow in White River did not 
reach a critical low until October and 
the cool weather, giving reduced bio- 
logie activity, assisted in eliminating 
any adverse effect upon aquatic life in 
the stream. This higher river dis- 
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charge was greatly appreciated in view 
of the fact that the increased load on 
the plant necessitated the discharge 
of more putrescible material to the 
stream than can be handled by the 
stream at flows which are not unusual. 

Work done several years ago on the 
amount of B.O.D. that can be handled 
by the stream indicated that in order 
to maintain the required amount of 
oxygen in the river, it would be im- 
possible to discharge more than 8,000 
to 10,000 lb. of B.O.D. into the stream 
each day. To meet this requirement 
for a flow of 70 m.g.d., which was not 
unusual for the summer of 1942, it 
would require the discharge of a plant 
effluent not exceeding 13 to 15 p.p.m. 
of B.O.D. The average daily dis- 
charge of B.O.D. for the minimum 
month was 27,400 lb. 


1943 Report 


Industrial Inspection and Interceptor 
Connection Maintenance 


A total of 1,317 inspections were 
made this year at filling stations, ga- 
rages, meat packing plants, canning 
plants, poultry houses and dry clean- 
ing plants. <A total of 417 violations 
were found; 291 recalls were made, 
and 193 corrections were found to have 
been made. This record looks good 
but actually the violations by the large 
companies have been more numerous 
than in past years. This can no doubt 
be attributed to increased production 
plus the shortage of help. 

The 120 connections between the 
combined sewers and the intercepting 
sewers have been inspected regularly 
for stoppages. During the year 190 
were found and removed. . 


Primary Treatment 


Thirty-eight per cent of the sus- 
pended solids were removed from the 
raw sewage by primary treatment. 
This would be considered poor effi- 
ciency for a primary plant of modern 
design, however, since 40 per cent of 
the raw sewage passes through fine 
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screens affording a solids removal of 
about 15 per cent and the remaining 60 
per cent passes through primary set- 
tling tanks with a detention time of 
approximately 30 min., it is probably 
all that ean be expected. 

Skimmings from the primary settlers 
are still being pumped to the sludge 
lagoons. Considerable trouble has 
been experienced, however, with 
grease which coats the inside of the 
pipe line. A bonnet was removed 
from a valve on this line and inspec- 
tion revealed that the 6-in. pipe was 
lined with a 1-in. layer of grease, leav- 
ing an opening equivalent to a 4-in. 
pipe. Steam has been turned into this 
line several times but, since there are 
only a few hours each day that the line 
is not being used, orly about the first 
four or five hundred feet can be heated. 
Too, there are no expansion joints in 
the line and it usually breaks when 
heated. No doubt another method of 
disposal will have to be worked out. 


Secondary Treatment 


Sewage was treated by the activated 
sludge process in only ten of the 21 
aeration units during the critical 
months. The plain aeration of sewage 
(without return sludge) was practiced 
in the remainder of the plant. It was 
impossible to treat all of the sewage 
received from the primary process 
by the activated process. This was no 
doubt in large part and _ possibly 
wholly due to the insufficient capacity 
of the primary clarification plant, 
which made it necessary for the sec- 
ondary treatment plant to handle a 
very strong sewage. 

The air diffuser plates were removed 
from two aerators for cleaning. Of 
the 2,744 plates removed, 258 were 
broken either while being removed or 
during the washing process. These 
plates were cleaned by boiling them 
in 6 per cent caustic for 5 hours, wash- 
ing with water and blowing with air, 
and then submerging them in 10 per 
cent muriatic acid for about 18 hours, 
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after which they were washed with 
water and blown with air again. This 
is the second time that the plates have 
been removed and cleaned. Cleaning 
restored them to about 50 per cent of 
their original permeability. 


Sludge Disposal 


Sludge was hauled only during the 
first three months of the year. No 
sludge was hauled during the fall and 
winter months because the crane, nor- 
mally used to dip sludge, was engaged 
in loading coal for the power plant be- 
cause of the coal mine strike. 

The digestion lagoons are rapidly 
becoming filled and something will have 
to be done in the very near future. 
This condition has been made more 
eritical by the discharging of ground 
garbage into the lagoons. The garbage 
reduction plant was not able to process 
all of the garbage because of con- 
demned cookers. 


1944 Report 


Industrial and Interceptor Inspections 

A total of 1,459 inspections were 
made at filling stations, garages, meat 
packing plants, canning plants, poul- 
try houses, dry cleaning establish- 
ments, ete. Violations numbered 544; 
332 recalls were made and 205 correc- 
tions were found to have resulted. 

The 120 connections between the 
combined sewers and intercepting sew- 
ers have been inspected regularly for 
stoppages and 198 such stoppages were 
found and removed. 


Primary Treatment 


Three of the revolving fine screens 
have been completely overhauled. 
New shafts, bushings, and sprockets 
were installed and the new sprockets 
were located on the opposite end of the 
sereen from where they have been been. 
Material has been ordered and pro- 
gress is being made in the overhauling 
of the other six screens, which need it 
badly. 

As no effective method was found to 
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TABLE 1.—Summary of 1942, 1943 and 1944 Operating Data at Indianapolis, Ind. 








Item 


1942 


1943 


1944 





Average Average Average 
Estimated 1942 population. ..........cecccesees 404,000 416,000 416,000 
Sewage flow (m.g. per month).................. 1,826.72 1,765.48 1,907.58 
WHI HOW (URI) oo opie oc oc case oo 5 cs cso ob 8808 60.06 61.59 63.26 
Sewage flow primary treated (per cent).......... 61.0 59.6 60.7 
Grit AOU Th ser ATE sis 088 Sais tle adios cae 1.69 1.35 1.05 
Raw sludge (lb. dry solids per m.g.)............. 1,410 1,200 1,093 
Solids removed by primary tanks, per cent....... 44 38 35 
Activated sludge and plain aeration treated sewage 
(GREE ees eee ks eg ale Se ae Hee SIE 68 60.06 61.34 63.26 
Lb. solids removed by secondary treatment per m.g. 1,597 1,274 1,334 
Activated sludge treatment: 
Binw tremens). a. coda sO be sic 3 22.67 13.54 20.8 
Pedal CCD ite) 0c) oh) Sn 1.45 1.68 1.52 
Air (cu. ft. per Ib. B.O.D. removed)........... 847 1,060 1,095 
BTA ORIDOMIOUNEIPa) cco 50% ciscisre ee ss a'cts ewe 8.28 8.97 8.9 
Settling rate (gal. per sq. ft. per day).......... 825 781 -— 
Lb. dry solids removed per m.g................ 1,764 1,764 1,908 
Plain aeration treatment: 
MUL WR CAUOCS TICES) 5-5 cin 5 o osieise 6 a vs se eal arate 42.23 53.36 51.92 
AEE OU GORE) oes oes heaves ots dose oled 0.49 0.53 0.59 
Air (cu. ft. per lb. B.O.D. removed)........... 544 623 577 
POTATO DMCTIOR (ITs) 3. 5.¢-a:5, oo siecsie sient Gasin deo e ' 6.43 7.9 7.45 
Settling rate (gal. per sq. ft. per day).......... 1,284 1,489 -- 
Tob; BOHGSPOMOVER PCF MW... 5. cece cee’ 1,525 1,145 1,474 
Ash (per cent) 
PHAN CUNO oe oss 5 9) g.s1dsa ie 2 Oe So eae ete 30.9 30.3 28.4 
Plain eTAUION GIUGRO i656 sce os 5 0c'0s Caen o's ee 35.0 32.3 32.1 
aA PMR = he aos be Seis be Se 34.0 32.7 35.1 
Suspended solids: 
HAW GOWARC (DANS) is. s:0ieh 6 os cd thew oa dene 386 366 364 
Settled sewawe (P:PaM:):... ieee e sees ones 215 224 234 
Activated sludge effluent (p.p.m.)............. ff 13 5 
Total plant emuent (P:P::). . 6 ee ee eee 41 50 44 
Primary sludge (per cent)... . 0.6.5 ..s6ecces 7.04 6.24 5.3 
Plain aeration sludge (per cent)............... 4.44 4.24 3.8 
Revirn sirdwe (Her OGNt) 4 6 6s cesta ecco e 0.92 0.89 0.92 
MIRO HOMO? (DEF CODE) 6.5.6 <ois 65: c ois s vw cree o's 0.24 0.26 0.28 
Chloroform soluble matter: : 
POULION BOWES (PPI. ) 050 ccs cd ccc deeeiees 46.3 47.1 — 
Primary snidge (per Cent). «os. 6c cee es eee 19.5 21.4 — 
5-Day B.O.D. (p.p.m.): 
PERN MNRAS oon Soy 6 Poy'5. ais eels asanede hp si wie ieee Wied 252 247 262 
On 182 181 193 
Plaist AOTAUION CMIMONE. sc kc cece coe dese ses 103 92 106 
Activated sludme Ghent. . 5. .6.c6ce dessa ces 9 13 10 
{2D OSS 2 re 76 85 81 
White River data: 
W1GW AOOVO DIANE NOTS,) 56.6 c 6c ees eee te 1,207 1,490 740 
DO: Above PANG (P2PANs) . 6.5... oe cece ees 5.99 5.77 6.9 
D.O. 6.25 mi. below plant (p.p.m.)............ 3.98 3.60 iy 
Cost of operation: 
POP Tai@, (ORIOd -COMATB. 2 5.5 sic ais oc ce dee coe 8.69 9.67 9.81 
Fer CApItA Per YCAT, COUAIOS 6466.00 cece dees 0.47 0.49 0.54 
Night soil removal: 
Vaults cleaned per month: .4........ 0608000008 150 153 147 
Barrels removed per month................+4- 3,252 2,499 2,520 
Sludge from pits, cu. yd. total year.............. 14,878 10,556 2,592 
POUCA UOE SS roce cla cies ot 5 ois Sckeop ce else ols bi 00's _ — 103 
Aerator loading (Ib. B.O.D. per 1,000 cu. ft.)..... — — 25.5 
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remove or keep the grease from collect- 
ing in the sludge discharge line, a 
large wooden tank 16 ft. high was set 
up near the primary settling tanks to 
receive the grease. The pipe connec- 
tions to this tank are similar to those 
of an ordinary catch basin. When a 
quantity of grease collects in the tank 
it is pushed off into a chute near the 
top of the tank and drops into a truck. 
Practically no water is drawn off with 
the grease. It is then hauled to the 
sewage plant dump where it is burned. 
This method of removal has been 
trouble-free and economical in opera- 
tion. 


Secondary Treatment 


Both activated sludge treatment and 
plain aeration treatment was given the 
sewage. During September and Oc- 
tober the plant was operated half as an 
activated sludge plant and half as a 
plain aeration plant. 
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Sludge Disposal 


The digestion lagoons are all full 
except No. 12, which is dried down for 
cleaning. Space for waste sludge is 
obtained only by rotating the feed 
from one lagoon to another, so each 
goes through a cycle. It is hoped that 
there will be sufficient lagoon capacity 
to handle the sludge until the sewage 
plant is enlarged, at which time some 
other means of sludge disposal will no 
doubt be adopted. 

River Data 

More pounds of B.O.D. were received 
at the plant in 1944 than in any previ- 
ous year, and consequently more 
B.O.D. was discharged to the river. 
This heavy load to the river, plus the 
fact that the average river flow for the 
last six months of the year was only 
140 c.f.s., kept the river in poor condi- 
tion during the summer months and 
until the end of the year. 





Report of Sewage Purification for the Year Ending March 31, 1945, 
for the Denton Urban District Council, Denton, England 


By DonaLp H. BarracLtouaH, Manager 


Tank Treatment of Sewage 

Precipitation with lime was again 
the method of tank treatment; the 
average dose of lime applied, based on 
the volume given full treatment, was 
7.87 parts per 100,000 as compared 
with 9.0 parts per 100,000 for the 
previous year. Some economy in lime 
usage was effected during the summer 
months, when liming was restricted to 
the strongest sewage flows only, and in 
this way advantage was taken of the 
capacity of the active biological life in 
the filters to consume organie sewage 
matter. 


Filtration 


All precipitation tank effluent has 
been given full treatment by filtration, 
the average dose applied to the filters 


being 74 gal. per cu. yd. compared with 
77.3 gal. per eu. yd. for the previous 
year. Slight surface ponding occurred 
in the winter and this was relieved by 
forking, and moss growths during the 
summer and autumn were eliminated 
by salt treatment. Approximately 7.0 
m.g. of tank effluent were treated on 
the land filtration area. 

Effluents were generally satisfactory, 
although there were periods when they 
were in the ‘‘borderline’’ class, due to 
the presence of suspended solids. It 
is not possible to remove these humus 
solids until the necessary tanks are in- 
stalled in the extensions scheme. 

There was no nuisance from filter 
flies and the insect achorutes viaticus 
continued to thrive and accomplish 
useful cleansing of the filter media. 
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Sludge Disposal 


The quantity of sludge produced was 
lower than the previous year, and all 
the press cake and air dried sludge was 
sold for agricultural use. The im- 
proved conditions in filter pressing 
were maintained, the percentage of 
lime used being lower than in the pre- 
vious vear, while the quantity of wet 
sludge per press was increased. Press 
cakes have generally been satisfactory 
and there has been reduced wear on 
cloths in consequence. 

Small quantities of sludge, totalling 
712 tons, were passed to the lagoon for 
digestion during the year, and were 
afterwards dried on the experimental 
drying bed. 

(This report did not inelude a gen- 
eral description of the plant, but the 
following data give some information 
on the treatment units.—Abstractor) : 
Primary precipitation tanks—Two in number, 

having total capacity of 142,644 gal. 
Secondary precipitation tanks—Four in num- 
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ber, having total capacity of 696,376 gal. 
Storm water tanks—Two in number, having 
total capacity of 342,893 gal. 
Percolating filters—8 cireular units and one 
rectangular unit with a total capacity of 
12,672 eu. yd., all 4 ft. 6 in. deep. 


Table 2 is a brief summary of the 
1944-45 operating data. 


TABLE 2.—Summary of 1944-45 Operating 
Data, Denton, Eng. 

Item Average 
Estimated population served....... 23,000 
Daily dry weather sewage flow (gal.) 750,000 
No. of premises discharging trade 

GIRUEN Sls. sielatens Coateisiereist nin iot 17 
Industrial waste flow in sewers (gal.) 256,700 
Cost of operation (pounds sterling) 3,302 


Sludge removed from tanks (tons) 8,328 
Press sludge cake produced (tons) © 1,306 
Storm water tanks operated (days) 167 
Per cent of sewage flow given full 

GER INOCN DS yr 5S hls eles 88.4 
Per cent of sewage flow given storm 

water treatment. . ...... 25.4.6... 11.6 
Tank cleansing operations (times per 

year): 

Primary tanks........ 44 

Secondary tanks..... ; 30 

Storm water tanks.......... 17 





Annual Report of the Buffalo, New York Sewer Authority for 
the Year 1944-1945 * 


By Joun W. Jounson, Works Supt., Georce F. Fynn, Chief Chemist, 
AND Creciu F. Serrz, Chief Engineer, Sewers Dept. 


Improved Grinding Teeth 

Material removed from the *4-in. bar 
sereens was ground and returned to 
the sewage flow. With additional test 
runs it was found that specially heat- 
treated carbon steel grinding teeth 
produced more satisfactory results 
than those tipped with expensive al- 
loys. Indications are that even when 
all metals are again available the 
former type will be used because the 
latter failed so often at the junction 
between the cutting edge tip and the 
holding stub. 


*For previous extract see THIS JOURNAL, 
18, 319 ,(1946), 


Pipe Clogging from Grit 

Warm weather in March caused all 
of the record accumulations of the win- 
ter snow to melt within a short space 
of time. Runoff therefrom brought a 
vast quantity of sand and grit to the 
treatment works. Finer particles of 
sand, which carried over to the sedi- 
mentation tanks, plugged the suction 
lines and two tanks had to be dewatered 
in turn so that the lines could be 
cleared. Exerting water pressure on 
one line caused a vertical section of 
the 8-in. pipe to burst. When sewer 
cleaning rods and augers failed to 
make headway, a water power turbine 
cutter succeeded in freeing the obstrue- 
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tion. As a means of reducing this 
carry-over from the grit chambers, the 
discharges from the main pumps were 
throttled and some benefit was noted. 


Operation of Sedimentation Tanks 


Removal of suspended solids from 
the sedimentation tanks was over 20 
per cent greater than during the past 
seven years. Raw sludge pumped 
from them averaged 160,000 gal. of 
7.9 per cent solids per day. Oil in 
the sewage again created problems 
throughout the year. A new type of 
culprit made its appearance as a heavy 
brown mass on the surface. Samples 
taken gave high volatile values and 
extractable ether was high; the sub- 
stance was also infested with maggots. 
Determination of the offending indus- 
try was difficult, but by the end of the 
year the sewer patrol had localized the 
source to one district and was proceed- 
ing to search further. 


Raw Sludge Pump Performance Im- 


proved 


Tests with the raw sludge plunger 
pumps confirmed the fact that better 
performance and service were obtained 
with plungers of smaller diameter. 
Consequently, eight of the units were 
reconstructed with heavier housings, 
pistons, drive rods and bearings, and 
pistons were reduced 2 in. in outside 
diameter. 


Pipe Clogging from Tank Skimmings 


Removal of tank skimmings still con- 
tinued to give trouble in the operation 
of plunger pumps and through the dis- 
charge piping. Satisfactory equipment 
to handle such material is limited to a 
few types or methods which were be- 
ing investigated at several other plant 
locations. It is expected that by next 
year some type can be secured which 
will remove the scum more satisfactor- 
ily. The coating of grease on the walls 
of the discharge line is still being 
checked by frequent steaming of the 
line to a degree which will melt the de- 
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posit. This leaves much to be desired 
because of the distortion which occurs 
when a 600-ft. cast iron bell and spigot 
line is subjected to heat ranging from 
150 to 180° F. This procedure had 


TABLE 3.—Summary of 1944-45 Operating 
Data, Buffalo, N. Y. 


Item Average 
Estimated population served...... 600,000 
Sewage flow (m.g.d.)............ 145 
Total cost of operation (dollars)... 448,558.54 

KOGBUIPGR Ms 55 5:08 sa os Sects 8.40 
Cost per m.g. excluding pumping 6.99 
Suspended solids: 
Raw sewage (p.p.m.).......... 222.0 
Hmuent W.M.)............-. 121.0 
memoval (GZ)... 66. eee 45.5 
pH raw sewage....... Live ; i 
B.O.D.: 
Raw sewage (p.p.m.)..... ee: 134.0 
BMUGONG (P.N.)... 062. s ee 97.0 
Removal (%)......... eae) 27.6 
Chlorine demand: 
Raw sewage (p.p.m.).......... 4.6 
Supernatant liquor (p.p.m.)..... 331.0 
Total demand (p.p.m.)....... ' 4.91 
Presumptive Coliform bacteria: 
Raw sewage (1,000 per ml.)..... 90.9 
Effluent (1,000 per ml.)........ 1.83 
Grit: 
Cu. ft. per m.g...... ae 23 
Per cent dry solids....... ai 60.1 
Per cent volatile matter... . 39.8 
Raw sludge: 
1,000 gal. daily...... cee 160.0 
Per cent dry solids......... 7.9 
Per cent volatile solids... .. 64.2 
(Le Shee 6.4 
Digested sludge: 
1,000 gal. daily...... 75.0 
Per cent dry solids...... 8.7 
Per cent volatile solids. .... 07.8 
Supernatant liquor: 
RUC BUS | 134.0 
Per cent dry solids............ 3.0 
Per cent volatile solids......... 53.0 
BAR ty thre Gly IN 7.0 
Digestion tank temperature (F.°). 94.4 
Sludge gas: 
1,000 cu. ft. produced daily... .. 556.5 
Per cent carbon dioxide........ 30.1 
Cu. ft. per capita daily......... 0.93 
Cu. ft. per lb. vol. matter added. 9.6 
Incineration: 
Tons wet sludge cake daily..... 82.0 
1,000 Ib. dry solids daily...... 61.0 
Per cent volatile matter........ 49.3 
Per cent CaO (dry basis)....... 11.32 
Per cent ferric chloride (dry basis) 2.44 
1,000 Ib. dry ash daily......... 26.1 
Per cent volatile matter in ash. . 7.0 
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to be curtailed when a portion of the 
line buckled so badly that there was 
danger it might fall from its overhead 
position. Under new operating rou- 
tines the discharge line is flushed for 
several minutes after each pumping 
period and velocities when pumping 
sludge or flushing are kept at a maxi- 
mum to prevent settling within the 
line. This method has worked exceed- 
ingly well and steam cleaning of the 
line was necessary only once in the last 
six months. 


Sludge Disposal 


Effects of continuous recirculation 
of supernatant liquor were apparent 
in the reduction of scum solids through 
the four tanks. 

On a hot Sunday in June, during a 
weekend shutdown, the conveyor belt 
which delivers sludge cake at the rear 
of the incinerators caught fire. The 
cause was traced to radiated heat from 
one of the furnaces, causing the rub- 
ber-covered belt to ignite. Flames 
which ensued destroyed a part of the 
belt, electric wiring, buckled some of 
the steel framework and scorched ad- 
jacent painted areas. Automatic fire 
extinguishers installed over the belt 
at this point failed to operate and the 
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blaze was extinguished by the fire de- 
partment. The next day a new belt 
was installed and other repairs com- 
pleted so that the following day opera- 
tions were resumed. The sustained loss 
was covered by insurance. To avoid a 
continual contact period during shut- 
downs it is now the procedure to ope- 
rate the belt for several hours after 
shutdown. 


Operations of Sewer Patrol 


Regular inspections of siphons, in- 
tercepting and overflow chambers and 
manholes, and other appurtenances 
have continued to be made by the 
Sewer Patrol, which consists of three 
men with an adequately equipped 
truck. There are 244 such points of 
regular inspection, in addition to 16 
gauging stations in trunk sewers. A 
total of 7,273 inspections have been 
made by the Sewer Patrol during the 
past year. In these inspections, con- 
nections to the intercepting system 
have been found completely stopped 
in 228 instances, with sewage overflow- 
ing the weirs to the overflow outlet, 
and in 386 instances connections have 
been found partially stopped. 

Table 3 is a summary of the 1944— 
1945 operating data. 





Report of Belleville, Illinois Sewage Treatment Works for the Period 
May, 1941 to April, 1945 


By O. G. RUHMANN, Superintendent 


Plant Description 

Belleville’s sewer system collects 
most of the industrial and domestic 
water-carried wastes produced within 
the city limits, and discharges them to 
the municipal sewage treatment plant 
(operating since February, 1941) 
where they are treated by separate 
sedimentation and the activated sludge 
process. Storm water runoff dilutes 
the wastes in the sewers and during 
heavy rains will increase the flow so 


that some of the diluted sewage is dis- 
charged at overflows into Richland 
Creek and tributaries. .\ portion of 
the diluted sewage reaching the plant 
during rainstorms is discharged to 
Richland Creek after receiving only 
primary sedimentation. 

Two primary sedimentation basins, 
each 29 x 76.5 x 9 ft. deep, having a 
total volume of 300,000 gal. are oper- 
ated at the average rate of 132,000 gal. 
per hour for a 2.33-hr. retention. 
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TABLE 4.—Summary of 1944-45 Operating 
Data, Belleville, Ill. 


Item Average 
Raw sewage flow (m.g.d.).. . 3.15 
Per cent of B.O.D. removed . 71.3 
Flow given full treatment 
AMEND oS ec sisicic's « 2.23 


Population equivalent of 
treated sewage......... 
Settleable solids (ml. per liter): 


48,400 


0.2 to 18.0 
0.0 to 1.4 


Primary effluent...... 
0.0 to trace 


Final effluent............ 
Air for aeration (cu. ft. per 


SS | ee Lito 73 
Mixed liquor suspended solids 
(papim:). ......... 1,800 to 3,100 


Sludge index... .... 50 to 700 


Return activated sludge sus- 
pended solids (p.p.m.).... 
Per cent return sludge to 
ODMR TIOW.. . o.5 dis uie oss 
Primary sludge to digesters 
wal: perday).....-..... 
Primary sludge: 


3,700 to 7,800 
35 to 90 


21,000 to 36,800 


Total solids (%)........ 3.3 
Volatile solids (%)..... : 69.0 
Digester temperature (F.°) . . 93.5 
pH: 
Digester contents. .... 7.1 
6.6 to 8.4 


Raw sewage......... 

Primary effluent........ 

Final effluent. . Sic 
Cost of operation (dollars). . 


6.7 to 8.4 
7.0 to 7.7 
30,467.52 


Cost per capita... .. 1.02 
Cost per m.g. treated. . 26.50 
Cost per 1,000 Ib. B.O.D. 

removed... . 10.53 
Cost per population equiva- 

lent... . 0.63 


Each of three aerators has a volume 
of 245,000 gal. and a capacity of 57,200 
gal. of mixed liquor per hour for an 
aeration period of 4.3 hours at the 
1944-1945 average flow rates. 

The aerated mixed liquor is dis- 
charged to a common mixed liquor 
effluent channel from which it is dis- 
charged to two final sedimentation 
basins, operated in parallel. Each 
basin has a volume of 184,000 gal. and 
is operated at a capacity of 85,800 gal. 
per hour for a retention of 2.15 hours. 

Two blowers, each having a capacity 
of 3,000 ¢.f.m., provide compressed air 
for the activated sludge process. 

The two digesters have a volume of 
337,000 gal. each and are intercon- 
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nected so that they can be operated in 
parallel or series. Digester superna- 
tant is discharged to the raw sewage 
wet well except when it is necessary 
to discharge it to a lagoon to prevent 
overloading of the plant. 

Digested sludge is conditioned with 
lime and ferric chloride and filtered 
on an Oliver, vacuum filter having a 
filter area of 134 sq. ft. This equip- 
ment is used only when sludge condi- 
tions are favorable to economical oper- 
ation of the filter. When the filter is 
not operated the digested sludge is 
drawn to the lagoon, which was necessi- 
tated by the filter being 50 per cent 
under capacity when it is operated 5 
days per week. The filtrate is dis- 
charged to the raw sewage wet well and 
the sludge filter cake is dumped in a 
nearby field for ageing. 


Plant Capacity and Loading Data 


According to the preliminary engi- 
neering reports of August, 1935, and 
September, 1937, this plant was de- 
signed on a basis of a population and a 
population equivalent load from indus- 
tries of 40,000 people, which at that 
time was thought adequate for the 
city’s needs to 1955. During construe- 
tion, however, the plant’s secondary 
capacity was reduced approximately 
one-fourth by the omission of one of 
the four aeration tanks, which leaves 
a theoretical plant capacity for ap- 
proximately 33,000 people. 

Since May, 1941, the load on the 
plant has exceeded the design capacity, 
which condition has grown. steadily 
worse, making it impossible to operate 
in such a manner as to discharge into 
Richland Creek an effluent which will 
not cause objectionable odors or ob- 
jectionable stream conditions. This 
load, in terms of population equivalent, 
has progressed from a 1941-1942 daily 
average of 42,000 to 59,500 in 1944~ 
1945. Shock loads have been great 
enough to cause the population equiv- 
alent (caleulated from the analyses of 
composite samples of raw sewage) to 
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reach 182,000 people. These figures 
would indicate that the plant is about 
30 per cent undersize. They do not, 
however, represent the true picture 
and are of no value in determining the 
needed operating capacity. 
Sewage Gas Engine Savings 

The sewage gas engine, which aver- 
ages 20 hours per day in operation, 
saves the city approximately $300 per 
month in the purchase of electric 
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is about $600 per year for oil and re- 
pairs. This represents a saving of 
$3,000 per year. 


Sludge Sold as Fertilizer 


Sewage sludge cake resulting from 
the dewatering of digested sludge with 
the vacuum filter is available for sale 
as a soil conditioner or fertilizer at the 
charge of $0.75 per cu. yd. in truck 
lots. While this material is an excel- 
lent soil conditioner it can hardly be 
classed as a fertilizer. 
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power. The average cost of operation 
Operators’ Forums 
Mingling peacefully among the 


crowd emerging from the final session 
of the 19th Annual Meeting at To- 
ronto, we suddenly found ourselves 
engulfed in a flying wedge of New Jer- 
sey operators who had but a single 
thought. It was ‘‘ Why could not more 
program time be given to the annual 
Operators’ Forum ?’’ 

What finer compliment could have 
been paid to the forum they had just 
left, which had been so ably handled 
by H. 8. Nicklin and Dr. A. E. Berry 
of the Canadian Institute? But then, 
the Institute’s ‘‘guided discussions”’ 
have long been a highlight of its annual 
meetings, and the success of the 1946 
international edition was assured by 
its experienced leadership. 

It is not surprising that the Toronto 
forum appeared to be all too short, be- 
cause there was, after all, a two-year 
accumulation of pent-up operators’ 
shop talk to be released in the three- 
hour session. There is merit, however, 
in the question raised by the New Jer- 
sey enthusiasts, and they may rest as- 
sured that their suggestion is being 
considered by the Federation’s Pro- 
eram Committee. 


To Lime or Not to Lime 


And now comes Schlenz and Buswell 
to explain (and prove) why the addi- 


tion of lime to an ailing digester is mal- 
practice (‘‘Important Considerations 
in Sludge Digestion,’’ this issue). Ac- 
cording to these authorities, the reac- 
tion of lime with the organic acids 
produced in the intermediate stages of 
digestion resolves these acids into the 
acetate form, which is not readily de- 
composed by the bacteria into carbon 
dioxide and methane, the desired end 
products. The implication of this con- 
cept is that digester pH control by 
chemical applications is taboo; a con- 
clusion which is logical when it is con- 
sidered that pH variation is an effect 
and not a cause of unbalanced and un- 
settled digester operation. 

Which takes us back about 15 years 
to an experience with a small digester 
that had been on a foaming rampage 
continuously for several weeks, in spite 
of the operator’s religious daily addi- 
tion of 100 Ib. of lime. Assigned to 
help clear up the trouble, we noted 
that the pH was quite low, and con- 
cluded that it should be raised at all 
costs. Forthwith, enough milk of lime 
was poured into the digester to white- 
wash Tom Sawyer’s fence and the en- 
tire west bank of the Mississippi River 
from Hannibal to New Orleans. 
Visions of finding everything serene on 
the next morning were sadly shattered 
when it was observed not only that the 
foaming continued unabated, but that 
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pH had not changed enough to meas- 
ure with our field kit! 

Now, at last, do we have scientific 
justification for our loss of faith at 
that time in liming as a remedy for 
upset digesters. 


Phacts by Phair 


The Federation Luncheon address 
given at the Toronto meeting by Dr. J. 
T. Phair was one of the hits of the con- 
ference. Dr. Phair, who is Ontario’s 
Deputy Minister of Health, enumer- 
ated frankly and forthrightly his 
views on the work of the sanitary engi- 
neer in the betterment of environmen- 
tal sanitation. As an interested ob- 
server not directly engaged in the field, 
he offered both praise and constructive 
criticism. 

His reference to ‘‘the penny-pinch- 
ing taxpayer who wants primary (sew- 
age) treatment now and complete 
treatment when he has exchanged his 
tin horn for a harp’’ evoked many 
understanding recollections of such 
contacts. We also liked Dr. Phair’s 
admonition, when deploring the lack 
of public relations activity, that ‘‘It is 
better to appeal to the emotions of the 
housewife rather than to logic, in the 
promotion of sanitation works.’’ 

The quip that concluded Dr. Phair’s 
remarks was a definition—‘‘Conven- 
tions are the best excuse for the organ- 
ized release of inhibitions.’’ A good 
time was had by all! 


Just Like a Rattlesnake 


Alert to the explosion hazards at an 
isolated digester control building, the 
management of the Fort Wayne, Ind., 
sewage treatment plant has taken pre- 
cautions to insure that operating per- 
sonnel will be warned if conditions be- 
come dangerous. 

According to Chemist Paul Bruner, 
an ingenious member of the operating 
staff has rigged up an alarm system by 
which a signal is given at the plant 
administration building when a com- 
bustible gas indicator in the remotely 
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located control room registers the onset 
of an explosive atmosphere. A buzzer 
sounds a characteristic note to attract 
the attention of the operator on duty, 
and warns him that a prompt but cau- 
tious investigation is in order. 


Corrosion in Gas Scrubbers 


Another tip heard at the 1946 meet- 
ing of the Central States Sewage 
Works Assn. will interest operators 
who are troubled by corrosion of the 
interior of digester gas purifier boxes 
used for removing excessive concentra- 
tions of hydrogen sulfide. The sugges- 
tion was made by Chemist L. W. Hunt 
of the Galesburg (Ill.) Sanitary Dis- 
trict. 

Chemist Hunt has had negligible 
success with paints applied to the in- 
side of the metal boxes containing the 
iron ‘‘sponge,’’ through which the gas 
is passed for removal of the H,S. 
Severe pitting resulted until he lined 
the boxes with 15-lb. asphalt roofing 
paper, fitted carefully to cover all of 
the exposed metal surface. Although 
the paper lining must be renewed 
periodically, the method is deemed to 
be a good practical solution of the 
problem at Galesburg. 

It is possible that the success of this 
procedure is in part due to the insu- 
lating value of the paper, which results 
in a minimum of moisture condensa- 
tion within the scrubbers. 


Los Angeles City Limits 


Like Ponce De Leon planting the 
banner of Spain on the Florida shore, 
so did R. F. Brown of Los Angeles 
serve notice of California’s welcome to 
the Federation in 1947, when he placed 
a large sign containing the words in 
the above caption upon the speaker’s 
table at one of the Toronto sessions. 

Mr. Brown also brought to Toronto 
the greetings of the Los Angeles De- 
partment of Public Works and of the 
Sanitary Engineering Division of the 
Los Angeles Section, ASCE. A letter 
from H. P. Cortelyou, Engineer-Di- 
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rector of the city Bureau of Mainte- 
nance and Sanitation, urged Federa- 
tion members to visit Los Angeles en 
route to or from San Francisco next 
July, and to inspect sewage works de- 
velopments in that area. These senti- 
ments were echoed by James M. Mont- 
gomery, chairman of the local ASCE 
eroup, who stated that inspection trips 
would be arranged and transportation 
furnished for those giving advance 
notice. 

The door to California has a long 
latchstring ! 


Don’t Be a “Cut-Off” 


Several hundred eood readers of 
THIs JOURNAL will have their names 
removed from the mailing list after 
they receive this issue, just because 
they will have been a bit tardy about 
remitting 1947 dues. Nearly all of 
them will be reinstated before the year 
is over, to be sure, but there are several 
sound reasons why they should main- 
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tain their memberships without inter- 
ruption, to wit: 

1. Supplies of some back numbers 
may be exhausted before they are re- 
instated, so that a complete file for the 
year cannot be furnished. 

2. Complimentary copies of any new 
manuals of practice go only to current 
members at the time of issue; those 
whose names are not on the mailing list 
at the time of issue must purchase 
their copies. 

3. Extra work is required by the 
Member Association secretary, by Fed- 
eration headquarters and by the mail- 
ing list clerks at the printing plant, 
with a chance for errors to be made at 
each place. 

There is still time to avoid being a 
‘‘eut-off.’’ Just dig out that last dues 
notice from the secretary of your asso- 
ciation, pin a check to it and send it in 
immediately. If vou cannot find the 
notice, send in the check anyway— 
without further delay! 








Editorials 


1947 CONSTRUCTION PROSPECTS 


The $2,000,000,000 question of the mo- 
ment is: “What are the prospects for sew- 
age works construction in 1947?” This is 
no attempt to arrive at an answer, for no 
erystal ball could integrate the conglom- 
erate of variables involved into any pre- 
diction beyond one that the record of 1947 
could not possibly be worse than that in 
1946. But the question still affords plenty 
of vitamins for thought and conversation. 

The year 1946 left housewives waiting 
for washing machines, veterans waiting 
for housing, cities waiting for needed pub- 
lie works, and our national economy wait- 
ing for some semblance of stability—all 
while labor, management and government 
were preoccupied with knocking chips 
from each other’s shoulders. A favorable 
sign at the end of the year was the resist- 
ance of government to the demands of some 
irresponsible and unreasonable labor lead- 
ers. The plowing under of more and more 
government controls removes other shackles 
that have hampered reconversion in the 
construction industry. 

Two factors: first, the shortages of most 
construction materials and, second, pyra- 
miding costs which invalidated engineer’s 
estimates and financing plans, were re- 
sponsible for the limited volume of public 
works construction in 1946. The summer 
of 1947 may well bring the peak of resi- 
dential construction; even so, the produe- 
tion of building materials is approaching 
such a rate that a fair volume of heavy 
construction might be supplied. With 
reasonable stability in wages (by no means 
assured), and with government control 
limited strictly to non-essential construc- 
tion, the wishful thinker will visualize an 
upturn in public works building in 1947, 
ineluding a substantial number of sewage 
works projects. The most hopeful opti- 
mist, however, will not picture such con- 
struction keeping apace of the continued 
planning of sewers and treatment plants 
during the year, and the already sizable 
planned backlog of sewage works construe- 
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tion will undoubtedly assume even greater 
proportions. 

A great many municipal authorities are 
reluctant to take bids on planned improve- 
ments that are badly needed at this time, 
because of presently inflated costs. Some 
of these officials may still be thinking in 
terms of prewar prices, in the belief that 
there may be a recession to these levels 
before too long. A glance at the record 
of construction cost levels before and after 
World War I will prove that this view- 
point is decidedly unrealistic. Building 
prices in 1940 are now little more than 
interesting historical: data. 

But there is one favorable factor in the 
present scheme of things—the low prevail- 
ing rates of interest on municipal borrow- 
ing. Twenty years ago good municipal 
bonds earried 4 per cent interest; today 
the same bonds will find willing buyers at 
1.5 per cent or less. Applied to serial 
bonds of 20-year term, the carrying charges 
on the 1.5 per cent securities would be 21 
per cent less than they would aggregate on 
4 .per cent bonds. Present construction 
costs are approximately 40 per cent above 
the 1926 level, which advance is just about 
halved by the substantial saving in debt 
service. 

While it is not unlikely that construction 
costs will decline from present peaks when 
supply and demand of materials approach 
equality and when labor improves in pro- 
ductiveness, it is also to be expected that 
the future will bring some increase in in- 
terest rates on municipal bonds. Evalua- 
tion, of these countercurrent reactions may 
yield the conclusion that little will be 
gained by further delay in earrying out 
work for which there is immediate need. 

Though they may be reconciled to the 
higher costs, municipal officials must also 
be prepared to exercise patience and de- 
termination in the taking of bids. This 
procedure nowadays is a sort of trial and 
error or “try-on-for-size” process, in that 
two or more lettings may have to be ar- 
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ranged before an acceptable contract is 
fortheoming. Even so, it is to be hoped 
that loeal governments will press to under- 
take such sewage works improvements as 
are badly needed, rather than to defer to 
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certain privately enterprised building of 
doubtful public necessity. There is justi- 
fication, as an inflation curb, for continued 
governmental restriction of this latter type 
of construction. 





FEDERAL POLLUTION CONTROL LEGISLATION 
ACTIVITY 


Among the many important matters 
awaiting action by the 80th Congress there 
is certain to be at least one bill pertaining 
to Federal stream pollution legislation. 
Considerable activity at the end of 1946 
was directed toward the development of a 
bill that might receive support from all 
of the interests concerned with the 
problem. 

On October 21, the Council of State Gov- 
ernments invited representatives of inter- 
ested organizations to a conference in 
Washington for the purpose of bringing 
together some of the divergent viewpoints. 
Although this conference was extended into 
an extra day, but little tangible progress 
was made. The opportunity for exchange 
and discussion of variant opinions was un- 
doubtedly beneficial, however. 

At its annual meeting at Cleveland on 
November 11, the Conference of State 
Sanitary Engineers directed its Committee 
on National Water Policy to draft Fed- 
eral water pollution control legislation to 


be recommended for filing in the 80th Con- 
gress by the Association of State and Ter- 
ritorial Health officers. Under the ‘leader- 
ship of Arthur D. Weston, another 
conference of interested agency representa- 
tives was held in New York on November 
22, 1946. From this conference came a 
recommendation that an amended version 
of H.R. 4070 (introduced by Congressman 
Spence in the 79th Congress) be sup- 
ported. 

The proposed modification of H.R. 4070 
includes a reinforced enforcement clause 
that may still be objectionable in some 
quarters. If the elements that have previ- 
ously favored the Mundt type of legisla- 
tion will concede to this bill, however, it is 
believed that supporters of the original 
Spence bill should likewise concede to it. 
It is evident that both groups will have to 
make some concessions if it is hoped to 
bring about enactment of some form of 
Federal legislation. 

W. EW: 
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CALIFORNIA SEWAGE WORKS ASSOCIATION 
18th Annual Meeting 


Monterey, Calif., 


Convening for the first time in two 
years the California Sewage Works As- 
sociation had the largest registered at- 
tendance in its history with 191 dele- 
gates present at the 18th annual 
convention, held at Monterey on June 
9-11, 1946. The growing problem of 
disposal of industrial wastes facing 
governmental agencies and industry 
was emphasized. 

The Get-To-Gether Smoker in the 
Solarium of the Hotel San Carlos was 
well attended. The sound film ‘‘ Clean 
Waters,’’ portraying the fundamentals 
of water purification and sewage treat- 
ment, was the highlight of the ocea- 
sion. 

Benn Martin, Assistant Superin- 
tendant of the San Francisco Richmond 
Sunset treatment plant, presided at 
the chemists’ breakfast. Fifty mem- 
bers were present to enter into the dis- 
cussion on the techniques in use in vari- 
ous plant laboratories for determining 
suspended solids in sewage. The ma- 
jority of those at the breakfast favored 
the Standard Methods Gooch crucible- 
asbestos fibre mat method. This indi- 
cated a trend away from the Chicago 
Sanitary District method, a technique 
which employs Whatman No. 1 filter 
paper in conjunction with a Biichner 
funnel. At the last Chemists’ Break- 
fast a show of hands indicated that the 
two methods were in equal use. 

At the day’s technical session the 
first paper was presented by Richard 
Pomeroy, of Montgomery and Pome- 
roy, Pasadena, and ‘was entitled 
**Progress Report on Sulfide Control 
Research.’’ Reuben F. Brown, Super- 
intendent of Sewer Maintenance, City 
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of Los Angeles, followed with his paper 
on ‘‘Experimental Work on the Elimi- 
nation of Hydrogen Sulfide in the Los 
Angeles Sewerage System.’’ John 8S. 
Longwell, Chief Engineer and General 
Manager of the East Bay Municipal 
Utility District, spoke on ‘‘ Sewage Dis- 
posal for Special District No. 1 of the 
East Bay Municipal Utility District,’’ 
and a joint paper by Harvey House, 
of the Pacific Coast Clay Products In- 
stitute, and Richard Pomeroy on 
“Sewer Pipe Jointing Research’’ 
ended the morning session. 

The afternoon session resumed with 
an explanation of the new Construe- 
tion and Employment Act by H. H. 
Jaqueth, Administrator, State Depart- 
ment of Finance. J. J. Pederson’s 
paper ‘‘Observations of Sewage Plant 
Operation at Army Installations,’’ 
based on his experience as Sanitary 
Engineer with the 9th Service Com- 
mand, was discussed by several mem- 
bers from the floor. James H. Van 
Norman, Chief Operator of the Los 
Angeles Hyperion plant, discussed the 
**Control of Odors and Flies by the 
Use of Chemicals,’’ and to conclude 
the day’s program, Arthur Reinhardt 
of the State Department of Public 
Health gave an illustrated talk on 
**Chlorination Studies of Los Angeles 
Sewage.”’ 

Mr. Frank M. Stead, Chief of the Di- 
vision of Environmental Sanitation of 
the State Department of Public 
Health, speaking at the Annual Ban- 
quet, stressed the importance of mak- 
ing industry a party to the solving of 
industrial waste problems in any reg- 
ulatory program. 
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Following Mr. Stead’s talk, the fol- 
lowing officers were elected to serve 
during 1946-47: 


President: G. A. Parkes, Los Angeles. 

Vice-President: H. L. May, Palo Alto. 

Second Vice-President: Ray L. Derby, 
Los Angeles. 

Secretary-Treasurer: Arthur G. Pick- 
ett, Los Angeles. 

FSWA Director: Blair I. Burnson, 
Oakland. 


Marvin Anaya of the San Francisco 
City Engineer’s Office presided at the 
Operators’ Breakfast and Round Table 
held in the Casa Munras Hotel on the 
second morning. Mr. Anaya proposed 
for discussion the question ‘‘How are 
Sereenings Handled at your Plant?’’ 
Each member in turn was requested to 
stand and answer this question for the 
benefit of the group. 

President Fraschina called the ses- 
sion to order at 9:30 and turned the 
meeting over to Mr. Anaya, Chairman 
for the day. Blair I. Burnson’s paper 
on the ‘‘Effect of Garbage Grinders 
on the Design of Sewage Treatment 
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Plants’’ opened the program and was 
followed by a discussion prepared by 
A. M. Rawn and presented by Homer 
W. Jorgensen. 

Carl Hoskinson, Chief Engineer of 
the Department of Water and Sewers, 
Sacramento, and F. S. Miller of Palo 
Alto explained the operation of sewer 
rental ordinances in their respective 
cities. Mr. Arthur G. Pickett, Deputy 
Los Angeles County Engineer, con- 
cluded the session with a paper entitled 
‘*Protection of Underground Waters 
from Sewage and Industrial Waste.’’ 

Following the luncheon, President 
Fraschina called the business meeting 
to order. Reuben Brown, Chairman 
of Membership, reported the member- 
ship to be the largest in history with 
a total of 307, of whom 35 are new 
members. Carl Hoskinson suggested 
that the State Department of Public 
Health be requested to take over the 
certification of operators on a legal 
basis, and this action was formally 
taken by the Association. 

A. G. PICKETT, 
Secretary-Treasurer 





MISSOURI WATER AND SEWERAGE CONFERENCE 
22nd Annual Meeting 
Columbia, Mo., October 21-22, 1946 


The 22nd Annual Meeting of the 
Missouri Water and Sewerage Confer- 
ence, held October 21-22 in Columbia, 
Mo., was an outstanding success, with 
183 members and guests registered for 
both sections. Papers pertaining to 
sewage works topics presented at the 
meeting were: 


‘‘Sewer Construction Practice,’’ by 
Chester Y. Hogue, Clay Products As- 
sociation of Chicago. 

*‘Design Problems of Small Sewage 
Treatment Plants,’’ by A. J. Pfeiler, 
Edward A. Fulton, Engineers, Clay- 
ton, Mo. 


“‘Maintenance and Operation of 


Motors and Controls in Pumping Sta- 
tions and Sewage Plants,’’ by J. C. 
Bibbs of the Westinghouse Electric 
Company of St. Louis, Mo. 

‘‘Package Sewage Plants,’’ by R. C. 
Gloppen of the Yeomans Brothers Com- 
pany of Chicago. 

‘‘Location of Lost Underground 
Sewers,’’ by D. L. Blaik, Water Leak 
Detector, Columbus, Ohio. 

‘*Sanitation Difficulties in Small 
Real Estate Developments,’’ by Fred 
Barnes, Engineer, Gast Real Estate 
and Development Co., Kirkwood, Mo. 


The following officers were elected to 
serve during the ensuing year: 
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Chairman: Melvin P. Hatcher, Kansas 
City. 

Vice-Chairman: 
Hannibal. 

Secretary: Warren A. Kramer, Jeffer- 
son City. 

FSWA Director: W. Q. Kehr, Jeffer- 


son City. 


Rogers C. Higgins, 
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Mr. Kehr will fulfill the unexpired 
term of Geo. S. Russell, who was re- 
cently elected as the Vice-President of 
the Federation. The current term of 
the Missouri Director will end in Oc- 
tober, 1948. 
WARREN A. KRAMER, 
Secretary 


NORTH DAKOTA’: WATER AND SEWAGE WORKS 
CONFERENCE 
18th Annual Meeting 
Mandan, North Dakota, September 26-27, 1946 


The Eighteenth Annual Meeting of 
the North Dakota Water and Sewage 
Works Conference was called to order 
by President Svenkeson on September 
26 in the War Memorial Building at 
Mandan, North Dakota. A total of 97 
members and guests registered. 

The program included three papers 
of specific interest to sewage works 
technicians, as follows: ‘‘ Missouri 
River Development Program,’’ by Col. 
W. W. Wanamaker, Corps of Engi- 
neers; ‘‘ What a Sewage Works Oper- 
ator Should Know and How to Obtain 
the Information,’’ by Prof. G. J. 
Schroepfer of the University of Min- 
nesota; and ‘‘Pump Maintenance and 
Performance—A Panel Discussion,’’ 
led by John B. Kleven. Other papers 
were primarily of interest to water 
works personnel. 

Since the North Dakota Water and 
Sewage Works Conference is funda- 
mentally concerned with sanitation 
problems and because it is believed 
that further emphasis should be given 
the collection and disposal of garbage 





and refuse in the cities of North Da- 
kota, it was resolved that the Confer- 
ence go on record as endorsing a study 
of garbage collection and _ disposal 
methods and costs pertaining thereto. 
President Svenkeson appointed the fol- 
lowing committee of five to make the 
study and report at the next meeting: 
A. L. Bavone, Chairman, John Kleven, 
Everett Lobb, E. J. Booth and J. H. 
Svore. 

Action was also taken at the business 
meeting to appropriate $25 annually 
toward the expenses of the Dakota 
Conference Director to the annual con- 
vention of the Federation of Sewage 
Works Associations. 

Officers elected to serve during 1946- 
1947 were: 


President: John B. Kleven, Grand 
Forks. 

Vice-President: Harley G. Quam, 
Lisbon. 

Secretary-Treasurer: J. H. Svore, 


Bismarck. 
J. H. Svore, 
Secretary-Treasurer 


PENNSYLVANIA SEWAGE WORKS ASSOCIATION 
20th Annual Meeting 
State College, Pennsylvania, August 28-30, 1946 


The Twentieth Annual Meeting of 
the Pennsylvania Sewage Works Asso- 
ciation was held coneurrently with the 
Pennsylvania Water Works Operator’s 


Association at State College on August 
28-30, 1946. A total of 197 members 
and guests were registered. 

An outstanding program of technical 
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papers was .presented on the opening 
day. Included were the following: 


‘*Pennsylvania’s Program for Stream 
Pollution,’’?’ by H. E. Moses, Chief 
Engineer of the Pennsylvania Depart- 
ment of Health at Harrisburg. 

‘“‘RWinancing Sewage ‘Treatment 
Works,’’ by Dr. H. F. Alderfer, Direc- 
tor of the Bureau of Municipal Affairs 
at Harrisburg, and discussed by C. W. 
Tillinghast, Director of the Southeast- 
ern Division of the Pennsylvania 
Eeonomy League, Ine. 

‘Federal Aid in the Advance Plan- 
ning of Public Works,’’ by Wm. J. 
Finley, Pennsylvania Representative 
of the Federal Works Agency. 

“Operation of Army Sewage 
Plants,’ by Rolf Eliassen, formerly 
Lt. Col. in the Corps of Engineers, 
U.S. Army, now Professor of Sanitary 
Engineering at New York University. 
The Eliassen paper was discussed by 
Col. W. A. Hardenberg, Public Works 
Magazine, New York City. 

‘‘Ground Garbage—Its Effect Upon 
the Sewerage System and the Treat- 
ment Plant,’’ by S. L. Tolman of the 
Jeffrey Manufacturing Company, Co- 
lumbus, Ohio; discussed by Ben. H. 
Barton, Chief Operator of the Find- 
lay, Ohio, sewage treatment plant. 


A Sewage Works Operator’s Clinic 
was held with L. D. Matter, District 
Engineer of the Pennsylvania Depart- 
ment of Health, presiding. R. W. 
Simpson, Sanitary Engineer of Gilbert 
Associates, Ine., presented informa- 
tive discussions on plant operation 
procedures and on the use of DDT in 
sewage treatment plants. 

At the annual dinner, H. E. Moses 
presided as toastmaster and Senator 
Joseph A. Esquirol of Southhold, L. I., 
gave an interesting and informative 
address. Francis S. Friel, Vice-Presi- 
dent, FSWA, was the official repre- 
sentative of the Federation at the Con- 
ference and discussed the aims and 
progress of the Federation. ‘‘Clean 
Waters,’’ the new anti-stream pollu- 
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tion technicolor moving picture, was 
shown by the General Electric Com- 
pany to the 170 in attendance at the 
banquet. 

The August 30 session included: 


‘*Present Status of Industrial Waste 
Treatment,’’ by A. L. Fales of Metcalf 
and Eddy, Boston, Mass., with a dis- 
eussion by C. L. Siebert, Consulting 
Engineer, Camp Hill, Pa. 

**B.0.D. Determination as Applied 
to Industrial Wastes,’’ by R. F. Wes- 
ton of the Atlantic Refining Company 
of Philadelphia, with a discussion by 
Gladys Swope, chemist, Allegheny 
County Sanitary Authority of Pitts- 
burgh. 

‘“*Trickling Filter Performance,’’ by 
Dr. H. A. Thomas, Jr., of Harvard 
University, with discussion by R. S. 
Rankin of The Dorr Company, New 
York City. 

At the business meeting favorable 
action was taken to amend the consti- 
tution of the PSWA with regard to 
dues and terms and duties of officers, 
thus conforming with the constitution 
and by-laws of the Federation of Sew- 
age Works Associations. 

Professor Raymond O’Donnell was 
unanimously elected as an Honorary 
life member of the PSWA. 

One of the highlights of the confer- 
ence was the introduction of the Lec- 
tures and Laboratory Guide publica- 
tions, prepared by the PSWA and 
based on the 1945 Short Course for 
Sewage Works Operators. 

The following officers were elected 
for the coming year: 
President: William J. 

burg. 
ist Vice-President: Norman G. Young, 

Phoenixville. 
2nd Vice-President: Charles H. Young, 

Meadville. 

Secretary-Treasurer: Bernard 8. Bush, 

Wilkes-Barre. 

FSWA Director: L. D. Matter, Harris- 
burg. 


Murdoch, Pitts- 


BERNARD 8. BusH, 
Secretary-Treasurer 
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MEMBER ASSOCIATION MEETINGS 


Association Place Time 
New York State Sewage Works Assn. Henry Hudson Hotel, Jan. 17 
New York City, N. Y. 
Texas Sewage Works Section A. and M. College, Feb. 10-13 
College Station, Texas 
New Jersey Sewage Works Assn. Stacy-Trent Hotel, Mar. 19-21 
Trenton, N. J. 
Arkansas Water and Sewage Conf. Engineering Auditorium, Apr. 14-16 
Fayetteville, Ark. 
Montana Sewage Works Assn. Harve, Montana Apr. 23-24 
Federation of Sewage Works Assns. San Francisco, Calif. July 22-24 
Pennsylvania Sewage Works Assn. Electrical Engineering Bldg., August 
State College, Pa. 
North Dakota Water and Sewage Works Dacatoh Hotel, September 
Conf. Grand Forks, N. D. 
Ohio Conference on Sewage Treatment Deshler-Wallick Hotel, Oct. 2-3 
Columbus, Ohio 
Missouri Water and Sewage Conf. Jefferson City October 





Twentieth Annual Meeting 
FEDERATION OF SEWAGE WORKS ASSOCIATIONS 
San Francisco — July 22-24 
in conjunction with 


CALIFORNIA SEWAGE WORKS ASSOCIATION 
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Federation Affairs 


MINUTES OF MEETING OF 1946 BOARD OF CONTROL 


October 6, 1946 
The Annual Meeting of the 1946 Board of Control of the Federation of Sewage Works 
Associations was called to order by President J. K. Hoskins in the Royal York Hotel, Toronto, 
Canada, at 10:20 a.M., October 6, 1946. 


Roll call was as follows: 


PRESENT IN PERSON 


Member Association or Office Represented Representative 
MMR NE ea sta c or oh ghar ets oy oteuoxace' stan siotavertcer eta vone’ stoie 16's: 13 foioyalstote @ialsvaveh ela slaleteleaei J. K. Hoskins 
II at ERE roroeeat cole a are Voce tel oie one es aint oa ata] ox o:'e\c (adn loo eas hana or su bnale orsiate Talensiens FP. S. Friel 
EEA TASTE ALSINUH orogens sees orto oli torv tev c-otetole alee ieVAS acevo busi 6e%6/oae" clstly onal lelolavaialenors A. E. Berry 
GaULOMia SGWAGG! WOLKS A ABOCTALION 5:6) 5:656:0:6:0.0 6:5. sieis 67010100 0 2d io wis esi C. C. Kennedy 
Central States Sewage Works Association ...........cceccccscececes C. A. Larson 
Dakota Water and Sewage Works Conference ..............0.eese00e K. C. Lauster 
Federal Sewage Research Association .......:6.2ccccescccsevrecesecce M. Le Bosquet, Jr. 
PIGTIGR MO WHOS: WOFES) ASROCIRGION: 2 .ci5j6. 290. 6.0.5 6.90): s0e 0-019. 9:509:6 oi diere ies eieles David B. Lee 
Georgia Water and Sewage Association ...........cccccecccccccceccs H. A. Wyckoff 
GWE MAE WAAIO) VVOUICS AMR OC ENON 520515 o-<00ieiisie. bi.0:6! ones Siaie'siaverbreiaiaie! s\leselecer John W. Pray 
Maryland-Delaware Water and Sewerage Association .............+4.. R. E. Fuhrman 
DUGAN SOWARS VWOFKS, AAROCIAUION! 6, 2:5 s1ci¢.ch0.0.0 5 010 0\0\ci0is. aids ad odielelsiela's W. F. Shephard 
Missouri Water and Sewerage Conference ...........cccccccecescece G. S. Russell 
New England Sewage Works Association ...............-cccccceccees L. W. Van Kleeck 
New: Jersey. Sewage WOrKs ASSOCIATION: 6. o:6:6.0:s:6 crisis o.c.cc 6c bisiiee vie eee’ P. N. Daniels 
INGW: WOLK SEWAPE, WOPKE ASSOGIAUION 6.6.60. 606 :6.6:d,0i6 50.5.0 sess alclewisisierslerers E. J. Smith 
GIG WewHeO: WOrks OC ONTCLOICE oar oye, (0.6 o.0s0.9:054.4.0)s i100) else disporol a Wielele.cel a A. H. Niles 
Pennsylvania Sewage Works Association ... 0.00.66. 0800s ossc0scesciewee F. S. Friel 
EGEAS) GIOWAED) WOLKE DA SHOCIRELOM® «5 .5.5,0:0;0)0.4.c-s'a'e big) s cusluls »:.a¥eloraie ealie wees E. J. M. Berg 
MOTE CRAIN Ee ATUL os Soars a))s oie el és esce rao 6 Siar w: 3: buat ao/on.d 41906 ce, GiovdielehaleNerete Sidi F. W. Mohlman 
RR RW EAN ERO IR Slane feat oKe orto: ahs yo shat a" ins 5 Biol US Alo Sl one sos ala vis: olaliaryi schisioes C. A. Emerson 
AULD EPL ON HU MORIEO mete cesct oP veyatoen siaxeGt cial eres oie lece, er aieloiare avsieis ean ty oheraiaiece H. F. Gray 
Water and Sewage Works Manufacturers Association ................ L. H. Enslow 
Water and Sewage Works Manufacturers Association ...............+ F. W. Lovett 
PSUS TCOAR ONS ACOMRENMGURE: 6555(S ic 4. 516,615) 410ie)0ia1s 956/00 S/olnie oiniwie eleleieib sveseoisieleleyete F. W. Gilcreas 
WEWARS VOTES ETACUICE COMMNIQUCE 2550.55. <56:c.ciejsie'd o-s:010'0 bield aa siaisieie-e ater M. M. Cohn 
Peet E CH OGUIIEUDEG. asc 4/> 020% oicr sus terc'e ss) 6, 0'ei 6 < a15i8: 455, ale) © afere'a Git alin ere ase bier W. Rudolfs 

PRESENT IN PERSON, ACTING BY PROXY 
Member Association or Office Represented Representative 

Jb FN SOS rie COC COC OC Cie Or OCU COE REO orr W. J. Orchard (for W. W. Deberard) 
Arizona Sewage and Water Works Association ....... A. L. Frick, Jr. (for G. W. Marx) 
Water and Sewage Works Manufacturers Association.. A. E. Paxton (for Linden Stuart) 

Of the 41 members of the Board of Con- President Hoskins opened the meeting with 
trol, 27 were present in person and three the following remarks: 
were represented by proxy, constituting a ‘‘Regardless of the many restrictions oc- 


quorum. Executive Secretary-Editor Wisely casioned by war activities the Federation has 
enjoyed a vigorous growth in its functions, 
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was also in attendance. 
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its membership and its financial status. Now 
that such restrictions are removed, we are 
able to resume our annual meetings and de- 
vote our attention more fully to committee 
activities, expansion of Federation member- 
ship, stimulation of member organizations, 
production of sanitation manuals and im- 
provements in our JOURNAL. 

*‘The reports of our various committees 
will present in detail the progress made in 
these fields during the past year. Our mem- 
bership has increased from 3,216 to 3,550. 
Owing to the continuing efforts of our Secre- 
tary and Organization Committee, two new 
regional associations have completed require- 
ments for affiliation with the Federation and 
negotiations to this end are progressing with 
four additional organizations, either existing 
or in process of formation. 

‘Our financial status continues to be satis 
factory and we have considered it advisable 
to invest an additional $5,000 of our surplus 
funds during the year. 

‘“Our technical committees have made defi- 
nite progress in their assigned duties and 
their members have devoted many hours of 
hard work toward the preparation of ma- 
terial for additional manuals, which are a 
most important contribution to the Federa 
tion’s activities. 

‘“The spirit and morale of the organization 
have continued at a high level. The co 
operation of the committee chairmen, the 
officers, the members of the Board of Control 
and especially the uniformly high grade of 
service rendered by our Secretary and his 
staff have contributed to this favorable situa- 
tion. 

‘*It is a high privilege and honor to have 
served as your President and I thank you all 
most sineerely for your fine support and in- 
terest. I can only ask that my successor be 
afforded the same loyal cooperation.’’ 

The minutes of the Eighteenth Annual 
Meeting of the Board, held at Chicago on Oc- 
tober 17-18, 1945, were approved as published 
in SEWAGE WorKS JOURNAL, 18, 1, 131 (Jan., 
1946). 

The Executive Secretary-Editor presented 
his report for the year ended September 30, 
1946, emphasizing the activity in Member 
Association organization, the increase in 
membership and the impetus in committee 
functions resulting from the end of the war. 
Attention of the Board was directed to the 
overages in the 1946 budget in regard to 
printing and mailing of publications and in 
travel expense. A seven per cent increase in 
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printing and paper costs, acceptance of the 
NRC report for publication in the September, 
1946, issue and unanticipated costs of the 
new Manual of Practice No. 2 were respon- 
sible for the overage in the former item. The 
travel expense budget was exceeded because 
of the Secretary’s effort to ‘‘complete the 
cireuit’’ of all North American Member As- 
sociation meetings in 1946. 

In moving acceptance of the report, Mr. 
Emerson proposed (1) that no budget items 
be exceeded in the future without authoriza 
tion of the Finance Advisory and Executive 
Committees and (2) that each member of 
the Board be furnished a copy of the ‘‘See 
retary’s Manual’’ as prepared by the Execu 
tive Secretary for the guidance of Member 
Association secretaries. The motion was sec 
onded by Mr. Orchard and carried. 

President Hoskins referred the matter of 
the 1946 budget overages to the Finance Ad- 
visory Committee for study and report. 

The Executive Secretary presented a spe- 
cial report on his investigation of the availa- 
bility and costs of ring binders suitable for 
filing manuals of practice as issued, which 
study was requested by the 1945 Board. 
Samples of various binders were displayed 
and there was unanimous approval of the 
type exemplified by the No. BLS-3164 binder 
manufactured by the Barrett Bindery Com- 
pany of Detroit, Michigan. By motion, sec- 
onded and carried, authorization to purchase 
such binders for resale to those desiring them 
was given to the Publications Committee. 

In the absence of Treasurer DeBerard, his 
report for the year ended September 30, 1946, 
was presented by the Executive Secretary. 
The unencumbered total balance in banks at 
the end of the year was $17,978.14, distributed 
as follows: 


First National (Champaign) .... $ 7,978.14 


Busey’s State (Urbana) ........ 5,000.00 
Continental-Illinois (Chicago) 5,000.00 
MPGIN Sooo cocci @ airs are ene $17,978.14 


The report also showed that an additional 
$5,006.53 was invested in U. 8S. Treasury 
Notes (7/8%) during 1946, in accordance 
with instructions of the Finance Advisory 
Committee, bringing the total of invested 
funds to $19,733.78. By motion, seconded 
and carried, the report was received subject 
to the annual audit and the Finance Advisory 
Committee was empowered to select auditors 
to make the fiscal year audit on December 31, 
1946. 
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Chairman Gilcreas presented the report of 
the Publications Committee, which offered 
recommendations concerning (1) the proposed 
publication of SEWAGE WorKs JOURNAL on 
a monthly schedule, (2) the employment of 
an assistant to the Executive Secretary-Editor 
and (3) the production of a 20-year index of 
the JouRNAL. After discussion, these recom- 
mendations were referred back to Chairman 
Gilereas for further study and report later 
in the session. 

The report of the Executive Committee was 
presented by President Hoskins. Recommen- 
dations were offered pertaining to (1) 
monthly publication of, the JOURNAL, (2) 
employment of an assistant to the Executive 
Seeretary-Editor, (3) revision of the adver- 
tising rate schedule for the JOURNAL and (4) 
the 1947 budget. By motion, duly seconded 
and earried, the report was tabled for further 
investigation and later consideration. 

Having completed his supplementary study 
of the Publications Committee report, Chair- 
man Gilcreas requested that this matter be 
taken from the table for action. The fol- 
lowing recommendations were adopted, by 
motion, seconded and earried: 


l. That SEwAGE WorkKS JOURNAL be con- 
tinued as a bimonthly publication in 1947 
and that decision as to increasing the pub- 
lication frequency to a monthly basis be de- 
ferred until it is apparent that adequate tech- 
nical material of the present established 
standard of quality is available to insure as 
a monthly the continued value of the JOURNAL. 

2. That provision be made beginning with 
the 1947 budget for a properly qualified as- 
sistant to the Executive Secretary-Editor. 

3. That a cumulative index be prepared to 
cover the first twenty volumes of the JOURNAL, 
to be published in the same format as the 
first (Nine-Year) index, and to include the 
titles of abstracted articles; further that 
future cumulative indexes be produced at 10 
year intervals. 


Mr. Enslow suggested that the annual 
membership directory as published in the 
March issue of the JOURNAL might be en- 
haneed by the addition of a supplementary 
section listing members according to the cities 
in which they reside. The matter was re- 
ferred to the Publications Committee for re- 
port at the Twentieth Annual Meeting. 

Finance Advisory Committee Chairman 
Orchard reported on the committee’s investi- 
gation of the overages in printing and travel 
expense in the 1946 budget. By motion, sec- 
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onded and carried, all past expenditures in 
excess of the 1946 budget were approved and 
Mr. Orchard was directed to draft an 
amended 1946 budget for consideration by 
the 1947 Board. 

The Executive Committee 
taken from the table and the following ree- 
ommendations were adopted by motion, sec 


report was 


onded and carried: 

1. That SEwAGE WorKS JOURNAL be con- 
tinued as a bimonthly publication during 
1947 but that plans be made to initiate a 
monthly publication schedule with the issue 
of January, 1948, provided that the volume 
of material is sufficient by that time, in the 
opinions of the Editor and Advisory Editor, 
to justify the change. 

2. That the Executive Secretary-Editor be 
authorized to employ, with the approval of 
the Executive Committee, a qualified assistant 
at a starting salary not to exceed $4,000 per 
annum, to begin on or about January 1, 1947. 

The further recommendations of the Execu- 
tive Committee regarding advertising rates 
and the 1947 budget were left in the hands 
of the Finance Advisory Committee for re- 
port to the 1947 Board of Control on October 
9, 1946. 

Chairman Berry presented the report of 
the General Policy Committee, including the 
following recommendations: 

1. That consideration be given the annual 
appointment of a Nominating Committee to 
canvass the field of candidates and to offer 
nominations of Federation officers to the 
Election Committee. 

2. That a Quarter Century Operators Club 
Committee be created to consist of members 
of the club, such committee to be responsible 
for the processing of applications, the main- 
tenance of a membership roll ineluding re- 
lated biographical data, and the arrangement 
for participation of members of the club in 
functions conducted at annual meetings of 
the Federation. 

3. That the Federation furnish a suitable 
membership certificate to each member of the 
Quarter Century Operators Club. 

4, That an aggressive policy be maintained 
at all times in regard to the organization of 
new Member Associations of the Federation. 


These recommendations were adopted by 
motion, duly seconded and carried. 

It was further moved, seconded and carried 
that the Nominating Committee approved 
above be comprised of the last five living 
Past Presidents of the Federation, with the 
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senior Past President serving as chairman. 
Directors Larson and Niles dissented in the 
vote on this motion. 

Chairman Cohn presented the report of the 
Sewage Works Practice Committee, in which 
was reviewed the status of seven manuals of 
practice in preparation and the plans of the 
Committee in regard to the production of 
other manuals. The report was accepted, by 
motion, seconded and carried. 

In the discussion on the manual of practice 
program, Mr. Orchard moved that the cost 
of future manuals be charged against sur- 
plus and that such expenditures be permitted 
only by authorization of the Executive Com- 
mittee upon recommendation of the Finance 
Advisory Committee. The motion was sec- 
onded and carried. 

In his report for the Research Committee, 
Chairman Rudolfs reviewed the recent trends 
in research as reflected by the literature dur- 
ing the war period of 1941-45. It was shown 
that research on sewage filtration and sludge 
digestion is declining in spite of the high 
level of interest in these two methods of 
waste treatment, and that the volume of 
literature on stream pollution and industrial 
wastes has held reasonably steady while there 
is a decrease in the published works on sew- 
age research as a whole. There were no rec- 
ommendations. 

President Hoskins called attention to the 
funds now available through the National 
Institute of Health for the financing of all 
phases of sanitary engineering research in 
approved institutions. A special Study Com- 
mittee has now been created in the Institute 
to stimulate research projects and to review 
applications for funds. Dr. Rudolfs sug 
gested that the Federation might seek an allo 
cation of such funds to finance a 5 or 10 
year review of sewage and industrial wastes 
research for the purposes of evaluating the 
work completed and underway and of de- 
termining the nature of research for which 
the need is greatest. It was moved, seconded 
and carried that a special committee com- 
prising the chairman of the Research Com- 
mittee with one other person appointed by 
the President be authorized to investigate 
the eligibility of the Federation as an appli- 
eant for the funds available through the Na- 
tional Institute of Health. 

The report of the Standard Methods Com- 
mittee, presented by Chairman Hatfield, 
stated that the Ninth Edition of Standard 
Methods was scheduled to go to press in De- 
cember, 1946. There were no recommenda- 
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tions and the report was accepted to be 
placed on file. 

Mr. Emerson represented Chairman Velz 
in offering the report of the Nomenclature 
Committee, in which progress was cited in 
the production of the Glossary of Water and 
Sewage Control Engineering as jointly under- 
taken by ASCE, AWWA, APHA and the 
Federation. Difficulty has arisen in secur- 
ing sufficient paper for the glossary and the 
publication date is highly uncertain. There 
were no recommendations. The Executive 
Secretary-Editor supplemented the report 
with an inquiry as to whether the Board de 
sired the glossary to be published as a special 
bulletin in the 6 in. by 9 in. trim size in 
which it is to be produced for the other 
participating organizations or if it was pre- 
ferred that the Federation’s copies be pro- 
duced as a manual of practice in the covers 
and in the 6% in. by 10 in. trim size which 
are standard for such manuals. It was 
pointed out that the 6% in. by 10 in. trim 
size would increase the cost of the Federa- 
tion’s copies by about $300. It was moved, 
seconded and carried that the Executive Sec- 
retary secure such advice as may be neces- 
sary from the Sewage Works Practice, Pub 
lications and Nomenclature Committees and 
proceed thereupon to arrange for production 
of the Federation’s copies of the glossary 
as a standard manual of practice in the 634 
in. by 10 in. trim size. 

The report of the Committee on Operation 
Reports was presented by the Executive Sec- 
retary. By motion, seconded and carried, 
the following 
proved: 


recommendations were ap- 


1. That the 1946 William D. Hatfield 
Award be made to Walter M. Kunsch for his 
report on the operations of the Urbana- 
Champaign (Ill.). Sanitary District for the 
year ended April 30, 1945. 

2. That beginning in 1947, the William D. 
Hatfield Award be made to recognize three 
operation reports each year, such reports to 
represent those judged to be the best sub- 
mitted in accordance with prevailing rules 
(a) for plants serving populations of less 
than 10,000, (b) for plants serving popula- 
tions of 10,000 to 100,000 and (c) for plants 
serving populations greater than 100,000. It 
is further recommended that the three cer- 
tificates tendered in token of the award shall 
be identical, except that each shall indicate 
thereon the population grouping which in- 
cludes the plant reported. 
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3. That no attempt be made to classify 
operation report awards in accordance with 
the type of plant. 

4, That the rules be made clear to the ef- 
fect that the period of time covered by com- 
peting reports is a year of operation next 
preceding the June 30 deadline for the re- 
ceipt of reports by the Federation Secretary. 

5. That the present method of rating re 
ports be continued. 

6. That the NYSSWA be invited to sub- 
mit the detailed recommendations on rating 
procedure to which reference is made in the 
letter addressed to the Secretary of the Fed- 
eration under date of May 28, 1946. 


The activities of the Industrial Wastes 
Committee were summarized in the report 
presented by Chairman Mohlman. Refer 


ence was made to plans of the committee for 
its members to contribute special industrial 
waste articles for the JOURNAL, such contri 
butions ‘‘to be of a type to create a con- 
tinuing interest in this field, and designed to 
make the JOURNAL the most 
source of information on the disposal of in- 


authoritative 
dustrial wastes.’? There were no recommen- 
dations and acceptance of the report was 
moved, seconded and carried. 

The Committee on Qualifications of Opera- 
tors was represented by Chairman Van 
Kleeck. There was no report, this Committee 
having been continued only to activate the 
provisions of its 1945 report. 

Mr. Emerson reported for the Committee 
on Water and Sewage Development (jointly 
representing AWWA, WSWMA, NEWWA 
and the Federation), recommending that 
the Board reaffirm its belief in the impor- 
tanee of water and sewage works projects 
in the postwar world and in the continuation 
of aetivity of the joint committee if future 
developments demonstrate the need therefor. 
The recommendation was adopted, by mo- 
tion, seconded and carried. 


Award 


Harrison Prescott Eddy (Research) ... 


George Bradley Gascoigne (Operation) 


Charles Alvin Emerson (Federation Service) 
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Chairman Emerson presented the report of 
the Committee on Honorary Membership, in 
which William John Orchard was nominated 
for membership in the grade of Honorary 
Member in recognition of his 16 years of 
faithful service on the Board of Control and 
his sound guidance of financial affairs of the 
Federation as chairman of the former Fi- 
nance Committee and the present Finance 
Advisory Committee. The election of Mr. 
Orchard as the ninth Honorary Member of 
the Federation was unanimously approved, 
with instructions to the Editor to publish the 
Committee’s citation in SrEwaGE Works 
JOURNAL. 

As presented by Chairman Fuhrman, the 
report of the Legislative Analysis Commit- 
tee reviewed the progress of federal pollu- 
tion control legislation in the 79th Congress 
and offered a ‘‘that the 
Federation support the Mansfield Bill or a 
measure similar thereto when such a bill is 
reintroduced in the 80th Congress.’’ A mo- 
tion was made, seconded and earried that the 
report be accepted with the deletion of the 
recommendation expressing approval of the 
Mansfield Bill, designated HR 6024 in the 
79th Congress. 

Mr. Van Kleeck read a resolution adopted 
by the New England Sewage Works Associa 
tion and the New England Water Works 
Association, in which the Spence Bill con- 
sidered by the 79th Congress was held to be 
more desirable than the compromise Mans- 
field Bill. It was then moved, seconded and 
carried that a special committee comprising 
Messrs. Fuhrman, Berry and Hoskins be in- 
structed to draft a statement of Federation 
policy on stream pollution control legislation 
and to report at the meeting of the 1947 
3oard on October 9, 1946. 

The report of the Awards Committee con- 
tained the nominations for the 


1946 awards of the Federation: 


recommendation 


following 


Recipient 
Brisas os H. Heukelekian 
ee LeRoy Winfield Van Kleeck 
amend F. Wellington Gilcreas 


Kenneth Allen (Member Association Service) : 
Central States Sewage Works Association ...... George Martin 


Federal Sewage Research Association 


Towa Sewage Works Association .... 


Michigan Sewage Works Association 


se sahtate Maser s Frank E. DeMartini 
amie seers Theodore R. Lovell 
sahtarsya rests Thomas J. Doyle 


New Jersey Sewage Works Association ........ John R.. Downes 
North Carolina Sewage Works Association ..... Harold Benedict Gotaas 


Pacific Northwest Sewage Works Association 
Texas Sewage Works Section ....... 
Institute of Sewage Purification .... 


William P. Hughes 


ay eases KE. J. M. Berg 
eiiaiapreriens John Henry Garner 
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All of the above nominations unani- 
mously approved, by motion, seconded and 
carried. 

A general suggestion by the Awards Com- 
mittee that the tokens emblematic of the 
Eddy, Gascoigne and Emerson awards should 
be in the form of permanent medals was re- 
ferred back to the Committee for more de- 
tailed recommendations. 

The report of the Organization Committee 
cited the increase in interest in the organiza- 
tion of new 


were 


Member Associations since the 
end of the war, and referred to the ‘‘sug- 
gested form’’ of constitution and 
that. has been approved for the use of the 
Executive Secretary in his Member Associa- 
tion development The 


recommended: 


by-laws 


activities. following 
actions were reported and/or 

1. The 
reorganized on 


Works 
August 23, 1945, by 


Towa Sewage Association 
was 
adoption of the constitution and by-laws ap- 
proved by the Board of Control on October 
17, 1945. 

2. Board recommended of 


the amended constitutions and by-laws of (1) 


approval was 


the Pennsylvania Sewage Works Association, 
as amended August 29, 1946, (2) the Ca- 
nadian Institute on Sewage and Sanitation, 
as amended November 3, 1943, (3) the Ari- 
zona Sewage and Water Works Association, 
as amended April 17, 1946, and (4) the Mary 
land-Delaware Water and Sewage 
tion, as amended May 16, 1946. 

3. Admission of the Sewage Works Section 
of the Arkansas Water and Sewage Confer- 
of the Fed- 
requirements 


Associa- 


ence as a Member Association 
eration was recommended, all 
for such affiliation having been met by the 
constitution and by-laws adopted on April 
16, 1946. 

4. Board approval of the constitution and 
by-laws adopted on March 8, 1946, by the 
Kansas Sewage Works Association was recom- 
mended, this affiliate replacing the dissolved 
Sewage Works Section of the Kansas Water 
and Sewage Association. 

5. Admission of the proposed Kentucky 
Tennessee Sewage Works Association as a 
Member Association was recommended, con- 
tingent upon the adoption of the constitution 
and by-laws that has been reviewed and ap- 
proved by the Committee. 

6. Temporary admission of the Sewage 
Works Section of the Louisiana Conference 
on Water and recommended 


Sewera ge was 


should such action be requested by the Ex- 
Conference, full 


ecutive Committee of the 
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affiliation to be considered upon submission 
of the constitution and by-laws. 

7. Continuation of the temporary affilia 
tion of the Oklahoma Water and Sewage Con 
ference recommended, pending — thi 
anticipated submission of a satisfactory con 
stitution and by-laws. 


was 


8. Extension of membership privileges to 
the Water and Sewage Works Association of 
Brazil 
organization’s developments 


was recommended in the event that 


reach a_ stage 


where such action would be appropriate. 


By motion seconded and earried, the re 
port was approved with all recommendations. 
A supplementary motion, duly seconded and 
carried, instructed the Executive Secretary 
to inform those engaged in the organization 
of the Water Association of 
Brazil, the Water and 


Works Association and the proposed Virginia 


and Sewage 


Alabama Sewage 
Industrial Waste and Sewage Works Asso 
ciation that the Board welcomes their appli 
into the 


affiliation 


eations for admission Federation 


and will approve such upon the 


submission of constitutions and by-laws meet- 
ing with the approval of the Organization 
Committee. 

The Executive Secretary presented applica 
tions for Associate membership as made by 
(1) the Pittsburgh Pipe Cleaner Company of 
New York, (2) Public Works News and (3) 
the DeLaval Steam Turbine Company. By 
seconded and earried, these 


motion, com 


panies were admitted to the Federation in 
the grade of Associate Member. 

Mr. Orchard presented the following reso 
lution in memory of the late Arthur S. Bedell, 
second President of the Federation: 


Since the last meeting of this Board of Control oi 
the Federation of Sewage Works Associations, Almighty 
God in His wisdom has called in death 


ArTHUR S. BEDELL 


a Past President of this Federation, an Honorary Mem- 
ber and a member of this Board of Control. 

In his passing, this Federation has lost a most valu- 
able member. His foresight and vision, his unstinting 
effort and friendly cooperation in all activities of this 
Federation played a major part in the progress that has 
been made toward attaining its objectives. 

We, the members of the Board of Control, in meeting 
assembled in Toronto, on Sunday, October 6, 1946, 
hereby record our deep sense of loss in the death of this 
beloved associate, and direct that this resolution be 
spread on the minutes of the Federation and that a copy 
be sent to Mr. Bedell’s family. 

The resolution was seconded and carried 
unanimously, after which the assembly stood 
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in silence for a moment in respect to the 
memory of Mr. Bedell. 

President Hoskins pointed out that the 3- 
year term of Charles A. Emerson as Director- 
at-Large would terminate at the end of this 
meeting, marking Mr. Emerson’s departure 
from the Board for the first time since the 
Federation was created. He spoke briefly of 
Mr. Emerson’s long and devoted service, em- 
phasizing the fact that the Federation owed 
much to Mr. Emerson’s personal efforts for 
the strong position it now enjoys. 

Responding, Mr. Emerson expressed his 
gratification at the manner in which the Fed- 
eration has developed beyond the most opti- 
mistie expectations of its organizers, and 
stated that its creation as a federation of 
regional associations has been more than 
justified by the rapid progress to its present 
strong position. He went on, however, to 
say that direct membership in the interna- 
tional sewage works organization was not 
possible for an individual under the present 


structure of the Federation and that the time 
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may be at hand to consider revision of this 
structure to convert the Federation into an 
international association, with the present 
member associations continuing as local or 
regional sections. Such a_ structure would 
follow the pattern of the other national tech- 
nical and professional societies. Mr. Emer- 
son submitted this suggestion for the- earnest 
consideration of the General Policy and Ex 
ecutive Committees during the coming year. 

Mr. Orchard moved a rising vote of thanks 
by the Board to President Hoskins and im- 
mediate Past President Berry for their effi- 
cient leadership of the Federation in the past 
two years. The thanks of the Board were 
extended spontaneously and unanimously. 

President Hoskins issued a call for a meet- 
ing of the 1946 Election Committee to fol- 
low immediately the adjournment of this 
session. 

The meeting adjourned sine die at 5:15 
P.M. 

W. H. WISELY, 
Executive Secretary 


Approved: J. K. Hoskins, President 


MINUTES OF MEETING OF 1946 ELECTION COMMITTEE 


October 6, 1946 


The called meeting of the 1946 Election Committee of the Federation of Sewage Works 


Associations was called to order by President J. K. Hoskins at 5:20 P.M., October 6, 1946, at 


the Royal York Hotel, Toronto, Canada. 


Roll call was as follows: 


PRESENT IN PERSON 


Member Association Represented 


Arizona Sewage and Water Works Association 


California Sewage Works Association 


Canadian Institute on Sewage and Sanitation 
Central States Sewage Works Association .... 
Florida Sewage Works Association .......... 
Federal Sewage Research Association ........ 
Georgia Water and Sewage Association ...... 


Director 
I eS ee eT Te I A. Lie Peek. be: 


deg iake a a sletteline « seceaCnens C. C. Kennedy 
eaux Ober Ana Retr len R. J. Desmarais 

Lb ech Caneel aie oko C. C. Larson 

cages Wt Suk ec DA eR bane eee David B. Lee 
PRM rR ar Aare M. Le Bosquet, Jr. 
Ea wlth vl ieee Syste ate irre H. A. Wyckoff 


LOWE, BOWARE “WORKS! RMOCIAUIORE, 55515055. Sol cise: dee. olovs ais Bee We Aline a ne Sew aS J. W. Pray 
Maryland-Delaware Water and Sewerage Association .............+-. R. E, Fuhrman 
Michigan Bewawe Works Ass0Gation « . oc... ees a ease se ecss cee W. F. Shephard 


Missouri Water and Sewerage Conference .... 
New England Sewage Works Association .... 
New Jersey Sewage Works Association ....... 
New York Sewage Works Association ....... 
North Carolina Sewage Works Association ... 
Ohio Conference on Sewage Treatment ....... 
Pennsylvania Sewage Works Association .... 
Texas Sewage Works Section .............. 


She Pe ORR ee ae G. S. Russell 
ee Se Re ae L. W. Van Kleeck 


. Daniels 
. Smith 

. Rawlins 
. Niles 

. Matter 
. M. Berg 


“4 Z 


HO > 2 & 
HYomm 
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President Hoskins declared a quorum to 
exist. 

Upon eall for nominations to the office of 
President of the Federation for the year 
1946-47, the name of Francis 8. Friel (Penn- 
presented by Mr. Matter. 
further nominations and a 


sylvania) was 
There 
motion to 
The election of Mr. 


confirmed unanimously by viva voce vote and 


were no 
earried. 
Friel as President was 


close was seconded and 


so declared. 

Responding to the call for nominations to 
the office of Vice-President for one year, 
1946-47, Mr. Fuhrman presented the name of 


George 8. Russell (Missouri). A motion to 
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DeBerard (Central 
There were no 
motion to close 
Re-election of 
was confirmed 


renomination of W. W. 
States) by Mr. Kennedy. 
further nominations and a 
was seconded and _ earried. 
Mr. DeBerard as Treasurer 
unanimously by viva voce vote and so de 
clared, 

Nominations for the office of Director-at 
Large for a 3-year term ending in October, 
1949, were requested. The name of Anselmo 
F. Dappert (New York) 
Mr. Smith and, there being no further nomi 
nations, a motion to close was seconded and 
carried. Mr. Dappert’s election as Director 
at-Large was unanimously confirmed by viva 


was presented by) 


voce vote and so declared. 





close the nominations was seconded and ear- 
ried. The election of Mr. 


President was 


All business of the Committee having been 
completed, the meeting adjourned sine dic 
unanimously by at 5:27 P.M. 
viva voce vote and so declared. W. 

A request for nominations to the office of 


Treasurer for the year 1946-47 brought the 


Russell as Vice- 
confirmed 
H. WISELY, 

Executive Secretary 


Approved: J. K, Hoskins, President 


MINUTES OF MEETING OF 1947 BOARD OF CONTROL 


October 9, 1946 


The organization meeting of the 1947 Board of Control of the Federation of Sewage Works 
Associations was called to order by retiring President J. K. Hoskins at 2:05 p.m., October 9, 
1946, at the Royal York Hotel, Toronto, Canada. 


Roll call was as follows, a quorum being represented: 
PRESENT IN PERSON 
Member Association or Office 


Represe nte d Re pre sentative 


eC MNCS RG An Goo 5s kW Rass hae we Owe 6 BSW Ga eas ala vases F, 8. Friel 
EEE eee OTe SAA oa has Soh se yea eae eae ee J. K. Hoskins 
MND ie Sees 5516 a's ow’ SIE o's doe 6S Owe winie WR WSN We 8 Se Ses G, S. Russell 
Arizona Sewage and Water Works Association .............-...---+055 A. L. Frick, Jr. 
Avkansas Water and Sewage Conference .... 2.6.60. cccsscacesccevsine F. L. MeDonald 


eet OER Pee eae (. C. Kennedy 
Cc. C. Larson 


California Works Association 


Central States Sewage Works Association 


Sewage 


PROREREOUMETS WVOIKS ASRDCIARION 666555 5c coc cease cscs rss veeseeee David B. Lee 
Mederal Sewage Mescarch Association ..............ccsccccsvcesscccs M. Le Bosquet, Jr. 
Georgia Water and Sewage Association .............ceceeeceeceeeens H. A. Wyckoff 
OW ESOWRC WOTKE ASSOCIAEION 22. 2 65 e 5 ccs ccc cece a sesosenese John W. Pray 
Maryland-Delaware Water and Sewerage Association ..............000+ R. E. Fuhrman 
eer ET CSO WVIDTEKB ARSOCIATION < o. 5. 5 5 5 5.56 5)5 6.65 0 wiw'eis'e os'bie 8 see's W. F. Shephard 
Missouri Water and Sewerage Conference ..............sceeeceeevveee G. S. Russell 

New England Sewage Works Association .............2cccesscccccces L. W. Van Kleeck 


New Jersey Sewage Works Association .............ccccccccssesceees P, N. Daniels 
New worm sscwmge Works Apsocration ....... 6.5 2662. c cee cesasccees E. J. Smith 
North Carolina Sewage Works Association ..............eeeeceeeeees G. §S. Rawlins 
(Shio Gonterence on Sewawo Treatment ...... 2. .cce cde cee sees eeece A. H. Niles 
Pennsylvania Sewage Works Association ...........eeeeeeeeeeeeeees L. D. Matter 
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Member Association or Office Represented Representative 
TRE AS MOWER Ot Vy OLS OULION o70-.18i. oie waves Bis id.s 4, 'sGieinw Fie toetevajale ofsieimew ies E. J. M. Berg 
Bsa A aM NED leno Sh po he SP Vels fala one eho eats. 6 iv el s1ai neseine-clss 2 ore) dove toveavi canons A. F. Dappert 
Peer TARE Male Pe sols rio ng pet Teyec ote, coos loeial ax6, $i bois Sw EAST Ska eS F, W. Mohlman 
Taree RN ted ots ECS wet ete ct'gtn oy ste 426) dL ak acslolo: ww wale are ole wislelvie wale rr. Gray 
Water and Sewage Works Manufacturers Association ................. A. E, Paxton 
Water and Sewage Works Manufacturers Association ................- F. W. Lovett 
PHPMCHMONSEMCONNUIUUEO® Saisie Wie Bi ate eal Ges GU be a oeo ane F. W. Gilereas 
SEWHEO WOPRS) ETAChICe OOMIMITEO: oo baie. cveie ese: ie) avarecdinsace ie serevelowraralie e's M. M. Cohn 
PSCC NS EMER URS = verasshos Water sen rene er raeater ees Cee a axaler erate SI Shas waa Gears wees W. Rudolts 


PRESENT IN PERSON, ACTING BY PROXY 


Vember Association or Office Re prese nted Representative 
TPR AMIOE erate egaiecty oso ia eee cherie Seen a ids k yb eee W. J. Orehard (for W. W. DeBerard) 
Oklahoma Water and Sewage Conference ............ C, A. Emerson (for E, R. Stapley) 


Also present was W. H. Wisely, Executive Secretary—FEditor. 


The report of the Election Committee was Disbursements 
read, in which were listed the following new 


ae : Printing and Mailing Journ 
officers for the terms indicated: Franeis S. Mailing —— 


Friel—President: George §. Russell—Vieo (Manual No. 2 excluded) ...... $16,200 
President; W. W. DeBerard—Treasurer (all Executive See. Salary ........... 7,000 
to serve until Oetober, 1947) and A. F. Dap- Once Salanies sees Soe 5,400 
pert—Director at-Large (to serve until Oc- ‘eEAvel) Beepenne- 0 6!Sh ac Ce Oe Ces 1,800 
tober, 1949). Ogee Pponne Abst oo SAG hana 1,100 
Assuming the chair, President Friel stated RUMI ge srotone es aia GES aia eh ce hana ran 720 
his appreciation for the honor accorded by Olek ey tl). ¢ 0°:) |: ra ae 750 
his election; and expressed hope that _ - Committee Expense ............. 150 
tions during the coming year would justify a — 
the confidence placed in him. He asked for PACE NE 400 
the full cooperation of all officers and mem ; ; peer arnt ee 
bers of the Board, closing his remarks with Contingencies ...............4.4- 200 
the comment that he anticipated an enjoyable Epes 
year of service as President of the Federa $33,720 
tion. Balance to Surplus’... 6.350600dtaes 2,580 
Finance Advisory Chairman Orchard pre- ee 
sented a revised 1946 budget which took into $36,300 


account the increased costs of current opera- 


tions reported by the Executive Secretary. , ° 
"" ‘ . Discussing the proposed amended budget, 


Mr. Orchard pointed out that it included only 
operating expenses and that the expenditures 
for office equipment and proposed manuals 
Receipts of practice were not included because such 


This matter had been referred by the 1946 
Board. The amended 1946 budget was offered 


as follows: 


Membership Dues: items are more properly chargeable directly 
ROL, Ae $10,400 against surplus, He then presented a sur- 


240 plus analysis showing the indicated net worth 


Corporate 2.05.6 ccwewescc css 

LCT LS ee Benen 1,540 of the Federation at December 31, 1946, as 
Non-Member Subscriptions ...... 2,200 follows: 
Advertising 1946 (Net) ......... 14,850 
BIVORISING 9 1O80 ine is ins saya ss = = 320 Accretion to Surplus: 
Net Sale Mise. Publications ...... 1,200 : : vom 
Wels Custis ........ 5.000 PURO MROCELIDER «5/55 5.0270 oss oracae $36,300.00 
Wink Sueiiiie: «sss Be Bie et 550 1946 Disbursements .......... 33,720.00 


36,300 Profit: tO BURG UBy oc. discc Kase ces $ 2,580.00 
$36, I ’ 
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Charges to Surplus: 


SS LoS a $ 3,000.00 

Office Equipment ............. 440.00 

WOtAL SONA POS 606s. .s we cies $ 3,440.00 
1946 Indicated Profit .......... 2,580.00 
Net Reduction of Surplus ........ $ 860.00 
Net Worth Dec. 31, 1945 ....... $32,293.01 
1946 Indicated Reduction of Sur- 

SPR eRe tetein s ania s,<is-2 2 860.00 


Indicated Net Worth Dec. 31,1946 $31,433.01 


At this point Mr. Orchard referred to a 
preliminary financial statement on the Nine- 
teenth Annual Meeting, and reported that 
indications were that the convention receipts 
would be sufficient to cover all local and 
headquarters convention expenses and to 
yield a clear profit of several hundred dol 
lars, perhaps enough to make up the indi- 
cated deficit of $860 in surplus. He com- 
mended Dr. A. E. Berry and Mr. J. B. Kinney 
(Convention Chairman and 
Convention Finance Chairman, respectively) 
on this fine showing. Mr. Orchard concluded 
his explanation by predicting that the Fed- 
eration would maintain in 1946 its surplus 
balance at the beginning of the year in spite 
of increased costs of operation, while giving 
its members a $3,000 manual of practice and 
adding $440 to its office equipment inventory. 

By motion, seconded and carried, the re 
vised 1946 budget and accompanying surplus 
analysis were adopted. 

Consideration was then given to the recom- 
mendations of the 1946 Executive Committee 
in regard to JOURNAL advertising rates and 
the 1947 budget, these matters having been 
referred to the Finance Advisory Committee 
for study and report to the 1947 Board. 

In presenting these items, Mr. Orchard em- 
phasized that rising price trends and new 
services rendered by the Federation are in- 


Management 


creasing operation costs, while the member- 
ship dues remain the same. Cost of printing 
and mailing the 1946 JOURNAL alone will 
amount to about $4.30 per member as com- 
pared to the annual dues of $3.00. It was 
further emphasized that the Finance Advis- 
ory Committee did not advocate an increase 
in dues, but that the above fact is signifi- 
cant because revenue from advertising and 
sale of publications must constantly increase 
to compensate for the extension of Federation 
services to an increasing membership. With 
this in mind, Mr. Orchard suggested that the 
Board should give serious thought to the 
furnishing of complimentary copies of all 
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manuals of practice to the membership, a 
procedure which further complicates the 
financial picture. 

Mr. Orchard read a report of the special 
committee which had been appointed by Past 
President Hoskins to cooperate with the Fi 
nance Advisory Committee in its study of ad 


vertising rates. This report was as follows: 


“This special committee, comprising A. S. Paxton 
Karl Mann, M. M. Cohn, L. H. Enslow and W. J 
Orchard, finds that the present advertising rates do not 
reflect current costs nor increased circulation, and 
recommends as of November 1, 1946, an increase in 
current rates approximating 25 per cent. 

“The Committee feels that the discount to agencies 
is of doubtful value to an official professional publica- 
tion of this type and recommends that agency discounts 
be discontinued. 

“The Committee feels also that the plan to go on a 
12-issue basis should be reviewed. It does not appear 
that a 12-issue JourNaL would increase net revenue to 
the Federation. We feel that the Journat should con- 
tinue to be strictly of high grade technical and pro 
fessional content. 

“We recommend that the question of a 12-issue 
JourNaL be tabled until the Board of Control meeting 
in San Francisco in July, 1947.” 

Commenting on this report, Mr. Orchard 
stated that the Executive Secretary-Editor 
had expressed willingness to adopt these rec 
ommendations in so far as feasible, and that 
he believed it possible thereby to achieve the 
net advertising revenue called for in the pro 
posed 1947 budget, as follows: 


947 Receipts 


Membership Dues 


AIO i oo nso suarisihieslyee Aw eeare $10,500 
ROONAIOANG) ns.2 vs isie\e'o pie veininis sis/3'65 250 
AWN OCREED te iocs ca sea sae se eewees 1,600 
Non-Member Subscriptions ....... 2,500 
Advertsing (INE) 2... 6. secceics.s 17,500 

Sale of Mise. Publications (Ex- 
cluding Manual No. 2) ........ 800 
WSWMA (Contribution) ........ 5,000 
ESO, BUCO 3556). saisss cio nars os 550 
$38,700 


1947 Disbursements 
Printing and Mailing JournaL .. $16,000 
Exec. Secretary’s Salary ........ 7,500 


Cp OS Ion 9,700 
ADINMO MRE ators Guiaisrc 1c o's e's spas 720 
QINGR MURNONNO ois ss soe se wes 1,200 
EEOVOL BARMIOMBO 35544555 5 sk els oa 0's 2,000 
Editorial Txpense 2. 2. 066606005 250 
Administration Expense ......... 300 
Committee Expense ............. 200 
Convention Expense ............. 500 
ADO MUIRIORION se sw 0 \'p oho iss(sisiane are 300 

$38,700 








eats 











eas 
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Attention was directed to the fact that 
this budget was restricted to operating items 
and did not provide for the $500 of new office 
equipment or for the cost of publishing man- 
uals of practice in 1947. These extra items, 
totaling approximately $3,200 (including the 
Federation’s contribution to the Glossary of 
Water and Sewage Control Engineering), 
must be charged to surplus. 

A motion was made and seconded that the 
1947 budget be adopted as proposed. 

A lengthy and general discussion on this 
motion ensued, almost entirely devoted to 
policy governing the distribution and sale 
of manuals of practice. The sense of the 
Board, as revealed by this discussion, was 
that complimentary copies of Manual of 
Practice No. 2 (Utilization of Sewage 
Sludge as Fertilizer) be furnished all current 
members at the time of distribution, and that 
prices for extra copies be established that 
will yield a substantial profit on the venture 
so as to cover in so far as possible the cost of 
Manual of Practice No. 3 (Water and Sew- 
age Control Engineering Glossary), for which 
only a limited outside demand is anticipated. 

A vote on the motion to adopt the 1947 
budget as presented was taken and the pro- 
posal carried unanimously. 

A motion was made, seconded and carried 
that expenditures of $500 for office equipment 
and approximately $1,500 toward the Federa- 
tion’s share of the cost of the Glossary of 
Water and Sewage Control Engineering 
(Manual of Practice No. 3) be authorized 
from surplus in 1947, 

It was moved, seconded and carried that 
all receipts from sale of manuals of practice 
be credited to surplus. 

By motion, seconded and carried, the Fi- 
nanee Advisory Committee was instructed to 
study and report on the desirability of estab- 
lishing a revolving fund from which the cost 
of all manuals would be charged, and which 
revenues from sale of such manuals would be 
credited. 

Chairman Fuhrman reported for the Legis- 
lative Analysis Committee, which had been 
directed by the 1946 Board to recommend a 
Federation policy on federal pollution con- 
trol. Mr. Fuhrman presented the following 
statement of policy and moved its adoption: 

“The Board of Control of the Federation of Sewage 
Works Associations hereby records the policy of the 
Federation on federal water pollution control. 

The Federation favors federal legislation: 

(1) That will use to the greatest possible extent existing 
authorities and facilities for the control of water 
pollution; 
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(2) That designates the U. S. Public Health Service as 
the federal Administrative Agency; 
That will provide, in the classification of waters, for 
cooperation and agreement of and between the U. S. 
Public Health Service and the state pollution con- 
trol authority, and, where no such state authority 
exists, the Surgeon General of the U. S. Public 
Health Service shall integrate the stream classifica- 
tion of such states with the classification of the 
streams in adjoining or affected states; and 
(4) That provides for an Advisory Board with adequate 
representation of State Water Pollution Control 
Authorities.” 


(3 


~ 


In the discussion which followed seconding 
of this motion, the preponderance of opinion 
was favorable to the proposed policy. 
President Friel called on the several state 
sanitary engineers present to comment and 
such representatives from New York, New 
Jersey, Connecticut, Michigan, Pennsylvania 
and Florida indicated that the proposed Fed- 
eration policy was in line with opinion in 
pollution control agencies of those states. 
Upon eall for the question, the statement of 
policy was adopted as presented. 

President Friel called attention to the sug- 
gested schedule of 1947 committees that had 
been compiled by Past President Hoskins and 
himself. Several additions to certain com- 
mittees were suggested by members of the 
Board, and the following 1947 committee ap- 
pointments were approved, by motion, see- 
onded and carried: 


Constitutional Committees 
Executive Committee 
F. S. Friel, Chairman 


David B. Lee 
Cc. C. Kennedy 


Linden Stuart 
G. S. Russell 


General Policy Committee 
J. K. Hoskins, Chairman 


R. E. Fuhrman 
M. Le Bosquet Jr. 
D. E. Bloodgood 


A. H. Niles 
John R. Downes 
Dana E. Kepner 


Publications Committee 
F. W. Gilereas, Chairman 
Carl E. Green 


F. M. Veatch 
Cc. C. Larson 


W. H. Wisely 
F,. W. Mohlman 
Rolf Eliassen 


Organization Committee 
Earnest Boyce, Chairman 


C. R. Compton R. H. Suttie 
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Sewage Works Practice Committee 


Morris M. Cohn, Chairman 


W. H. Wisely 
F. W. Mohlman 
C. E. Keefer 
G. P. Edwards 
H. F. Gray 

J. J. Wirts 

J. R. Downes 
A. H. Niles 
Langdon Pearse 


Research 


L. W. Van Kleeck 
F. W. Gilereas 

R. F. Brown 

K. V. Hill 

D. E. Bloodgood 
Willem Rudolfs 

F. M. Veatch 

C. W. Klassen 

K. L. Mick 


Committee 


Willem Rudolfs, Chairman 


H. E. Babbitt 
D. E. Bloodgood 
G. P. Edwards 
H. A. Faber 
A. J. Fischer 

H. H 


. Heukelekian 


A. L. Genter 

H. J. Miles 

F. W. Mohlman 

C. C. Ruchhoft 

L. R. Setter 

L. W. Van Kleeck 


Joint Committees with Other Associations 


Nomenclature Committee 
C. J. Velz, Chairman 


C. A. Emerson 


C. E. Keefer 


Standards Methods Committee 
W. D. Hatfield, Chairman 


E. Symons 
8. E. Coburn 
A. J. Fischer 
G. P. Edwards 
E. W. Moore 
D. E. Bloodgood 
F. W. Gilereas 
E. F. Hurwitz 
Keeno Fraschino 


W. S. Mahlie 

M. Starr Nichols 
Richard Pomeroy 
C. C. Ruchhoft 
Willem Rudolfs 
H. W. Gehm 

H. Heukelekian 
R. D. Hoak 

Roy F. Weston 


Committee on Water and 


Sewage Works Development 


C. A. Emerson 


G..F. Schroepfer 


Special Convention Committees 


Meeting Place Committee 
F. S. Friel, Chairman 


G. S. Russell 
J. K. Hoskins 
W. H. Wisely 


A. E. Paxton 
W. C. Sherwood 
A. T.. Clark 


Publicity and Attendance Committee 
L. H. Enslow, Chairman 


M. M. Cohn 
E. J. Cleary 
Wm. S. Foster 


A. Prescott Folwell 
J. P. Russell 
J. A. Daly 
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Convention Management Committee 
W. J. Orchard, Chairman 


A. T. Clark C. C. Kennedy 
F. S. Friel W. H. Wisely 


Other Special Committees 
Awards Committee 
E. 8. Chase, Chairman 
G. M. Ridenour H. W. Streeter 
Fred Merryfield 


Operation Reports Committee 
H. E. Babbitt, Chairman 
G,. A, Hall W. A. Allen 


Finance Advisory Committee 
W. J. Orehard, Chairman 
J. K. Hoskins F. 8. Friel 


Industrial Wastes Committee * 
F. W. Mohlman, Chairman 


{. Bloodgood L. F. Oeming 
H. W. Gehm 


eo] 


D. 


Legislative Analysis Committee 
Ralph E. Fuhrman, Chairman 
W. B. Hart 
Morris M. Cohn 
V. M. Ehlers 
L. F. Warrick 


Earnest Boyce 
L. D. Matter 
C. G. Gillespie 


Operator’s Qualifications Committee 
L. W. Van Kleeck, Chairman 
Wim. A, Allen E. P. Molitor 


Honorary Membership Committee 
G. J. Schroepfer, Chairman 

A. M, Rawn J. K. Hoskins 
A. E. Berry F. S. Friel 


Nominating Committee 
C. A. Emerson, Chairman 

A. E. Berry 
J. K. Hoskins 


G. J. Schroepfer 
A. M. Rawn 


Quarter Century Operators Club Committee 
Frank W. Jones, Chairman 


S. E. Coburn H. W. Streeter 


Next in the order of business was the des- 
ignation of depositories for Federation 
funds in 1947. It was moved, seconded and 


* Additional appointments to be made by 
Chairman. 
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carried that the three banks currently hold- 
ing Federation funds, i.e., Busey First Na- 
tional Bank of Urbana, First National Bank 
of Champaign and Continental-Illinois Na- 
tional Bank and Trust Company of Chicago, 
be continued as depositories during the year 
1947. A supplementary motion, seconded 
and carried, authorized the proper officers of 
the Federation to withdraw funds as set forth 
in the budget. 

Affirming the action of the 1946 Board, a 
motion was made, seconded and earried au- 
thorizing the Finance Advisory Committee to 
select the auditing firm to conduct the annual 
audit as of December 31, 1946. 

The next item on the agenda was the con- 
sideration of the locations of the 1948 and 
1949 annual meetings. President Friel in- 
troduced this matter by announcing for the 
record that the concurrent meeting of the 
Federation with the 1947 conference of the 
American Water Works Association at San 
Francisco during the week of July 21, 1947, 
had been approved by letter ballot of the 
Board by a vote of 34 in the affirmative as 
against 4 opposed. He pointed out that an 
invitation from the Rocky Mountain Sewage 
Works Association for a meeting in Denver 
in 1948 or 1949 was in the hands of the Meet- 
ing Place Committee, and asked that any 
other invitations be presented at this time. 
Director A. H. Niles, representing the Ohio 
Conference on Sewage Treatment, presented 
an invitation for the Federation to meet in 
Toledo; Director W. F. Shephard presented 
for the Michigan Sewage Works Association 
an invitation to meet at Detroit and Director 
L. W. Van Kleeck extended an invitation 
from the New England Sewage Works Asso- 
ciation for a meeting to be held at Boston. 
It was moved, seconded and carried that the 
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member associations extending invitations be 
advised of the appreciation of the Board, 
and that the selection of the 1948 and 1949 
meeting places of the Federation be referred 
to the Meeting Place Committee, with power 
to act. 

Mr. Orchard called attention to the action 
of the 1946 Board on October 17, 1945, in 
appointing the Executive Secretary-Editor 
for the fiscal years of 1946 and 1947 at a sal- 
ary of $7,000 for the fiscal year of 1946. He 
moved that the salary of the Executive Sec- 
retary-Editor be established at $7,500 for the 
fiseal year of 1947, as set forth in the budget. 
The motion was seconded and carried. 

Mr. Larson commended the efforts of the 
Executive Secretary-Editor and moved that 
he be given a rising vote of appreciation. 
This action was extended most graciously. 

Mr. Emerson reported that he had discussed 
with several members of the Quarter Century 
Operators Club the action taken by the Board 
on October 6 in regard to the permanent or- 
ganization of the club. He stated that the 
club members were deeply appreciative of 
the Board’s interest, and that recommenda- 
tions for procedure would be forthcoming in 
due course. 

It was moved by Mr. Wyckoff that the sin- 
cere thanks of the Board be extended to the 
Canadian Institute on Sewage and Sanitation 
and to all individuals who had participated 
in arrangements for a very successful Nine- 
teenth Annual Meeting. The motion was 
seconded and carried unanimously. 

Adjournment to the next annual meeting 
or to eall of the President was moved, sec- 
onded and carried at 4:10 P.M. 

W. H. WISELY, 
Executive Secretary 
Approved: FRANcIS S. FRIEL, President 





REPORT OF EXECUTIVE SECRETARY-EDITOR 


Year Ended September 30, 1946 


The record of the Federation during the 
past year has been highly satisfying in that 
the gains of recent years in membership and 
financial position have been maintained in 
rate, while there has been a marked accele- 
ration in activities and in opportunities for 
service. The increased interest and partici- 
pation of the Member Associations and indi- 


viduals in Federation affairs is a natural 
result of the end of the war. 

Commenting on one problem that arose 
during 1946, a Past President of the Federa- 
tion aptly stated that the matter in question 
was merely a normal ‘‘growing pain.’’ The 
fact that there was a problem or ‘‘pain’’ is 
unimportant, for these will always be extant 
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in an active organization. 
however, that the only problems of the grow- 
ing Federation today appertain to the meet- 
ing of new and greater obligations and re- 
sponsibilities. 


Administrative Functions 

The Executive Secretary was directed by 
the Board at the Eighteenth Annual Meeting 
to carry out several instructions, all of which 
have been given attention. In addition to 
the matters listed here, reference is 
elsewhere in this report to the performance 
of other directives: 

(1) The chairmen of the Joint Committee 
engaged in preparing the Glossary of Water 
and Sewage Control Engineering were advised 
under date of October 30, 1945, of the Board’s 
desire that the term ‘‘sewage works’’ be 
designated as the comprehensive term de- 
noting the collection, treatment and disposal 
of sewage. 

(2) Cost and other data regarding suitable 
emblems symbolizing the Federation’s Eddy, 
Gascoigne and Emerson awards were furnished 
to the Awards Committee under date of May 
22, 1946. 

(3) The AWWA statement of policy con- 
cerning conduct of Member Association 
meetings and the Board’s endorsement of 
the ‘‘Club Room’’ type of entertainment at 
such meetings (as recommended by the 
WSWMA) were transmitted to Member As- 
sociation secretaries under date of November 
15, 1945. 

(4) A certificate of recognition to be pre- 
sented to all Past Presidents of the Federa- 
tion was developed under the direction of the 
Executive Committee. ’ 

(5) Letters advising of the Board’s re- 
affirmation and endorsement of the Spence 
Bill (HR 4070) and its companion measure 
in the Senate were sent in November, 1945, 
to each member of the House Committee on 
Rivers and Harbors and of the Senate Com- 
mittee on Commerce. 

(6) Letters proclaiming the Board’s en- 
dorsement of the Bailey Bill (HR 3972) were 
sent to each member of the House Committee 
on Ways and Means, under date of October 
24, 1945. 


made 


The Executive Secretary also cooperated 
wherever possible in furtherance of Federa- 
tion committee functions, and extended his 
best efforts in responding to requests for 
individuals. Of the total of 


assistance to 


SEWAGE WORKS JOURNAL 


It is a good sign, 





January, 1947 


109 individual service inquiries thus handled, 
80 were of a technical nature and 29 per- 
tained to personnel placement. 


Publications 


Sewage Works Journal 


The change to the two-column format of 
the JOURNAL, directed by the Board in 1945, 
was initiated with the January, 1946, issue. 
Readership response to the change has been 
favorable. 

The labor and paper situations continue to 
interfere with scheduled production of the 
JOURNAL, despite the fact that the first copy 
for each issue is now sent to the printer ten 
weeks in advance of the distribution date. 
It is believed, however, that Lancaster Press 
is giving excellent service under the circum- 
stances. The paper shortage has necessitated 
return to the 45-lb. stock of wartime; even 
so, distribution of the July issue was delayed 
three weeks on account of late delivery of 
paper orders. 

The Editor furnished complete data to the 
Publications Committee as basis for its spe- 
cial report on the proposal, to increase the 
publication of the JOURNAL 
These statistical 


frequency of 
from bimonthly to monthly. 
analyses, with accompanying studies of texts 
on business journalism, advertising surveys, 
conferences with journalism faculty repre- 
sentatives, ete., have proved highly informa 
tive and beneficial. Several new cost and edi 
torial controls have been applied to produc- 
tion of the JOURNAL as a result. 

A gratifying postwar development has been 
the inereased flow of high caliber material 
received for publication since the middle of 
1946. It is already apparent that there will 
be plenty of good material for the 1947 vol- 
ume of the JOURNAL and that adoption of 
the monthly publication schedule may be 
justified in the near future. 

The actual expenditures for printing and 
mailing of Federation publications in 1946 
will obviously exceed the budgeted amount 
of $14,300; two factors are responsible. 
First, Laneaster Press requested an increase 
of approximately 7 per cent to begin with 
the May issue, to cover in part the increase 
in wages and paper costs that have taken 
place in the past four years. Secondly, the 
acceptance of the NRC report on military 
sewage works for publication in the Septem- 
ber issue completely upset all budget plans 
for the this being quite 


year, document 
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lengthy and expensive to print. The profes- 
sional value of this contribution was con- 
sidered to outweigh budget considerations at 
this time, however, and the Editor assumes 
full responsibility for this decision. 

In spite of the retarding influence of (1) 
the less favorable situation as regards cor- 
poration taxes and (2) the uncertainty and 
delay which becloud the public works con- 
struction picture, it has been possible to main- 
tain the sale of advertising space in the 
JOURNAL at the all-time high level reached in 
1945. Paid advertising in the 1945 volume 
totaled 262% pages; it is estimated that the 
1946 total will be in the order of 260 to 265 
pages. 

The constantly increasing paid circulation 
of the JOURNAL is a source of satisfaction. 
At September 30, 1946, the total paid cireu- 
lation was 4,298, ineluding 3,735 member 
and 558 non-member subscriptions. This 
represents a gain of 12.8 per cent for the 


year. 
Back Numbers 


The demand by ex-service personnel and 
foreign subscribers’ has resulted in the un- 
usually high sale of 790 back numbers of the 
JOURNAL in the year ended September 30. 
About 8,500 single copies are in storage, ae- 
cording to the running inventory maintained 
by Laneaster Press. 


Modern Sewage Disposal 


All copies of the Federation’s Tenth Anni- 
versary Book have now been sold and this 
publication is no longer available. 


po ae. . 
RUBIO WONTOPONCO 6569.0 dss ete aus aleve 
North Carolina S. W. A. ............ 


RTGOLDIAY WIGAN Qe ino.o0 sos fe piesa 
PNW COLI ie WU sll oy sate wed RIS ie eo ise 
Oklahoma Conference ............... 
PRNSGBES, WieetBirs a. dee Gs veers 
Arkansas: Conference .......6.2 4.0.6... 
PID OTE ee Wis WN cman ocd ors 6 bse tesellsavavere 
Pacific Northwest S. W. A. ......... 
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Central States 8. W. As sccicccsc sce 


Other meetings attended as the Federa- 
tion’s representative were the Illinois Sewage 
Works Operator’s Conference at Springfield 
in November, 1945; the Purdue Industrial 
Wastes Conference at Lafayette, Ind.,. in 
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Manuals of Practice 


A total of 275 copies of Manual of Prac- 
tice No. 1 were distributed during the year 
ended September 30, leaving 967 copies in 
inventory. Of those disposed of, 149 were 
sold to members at the 25-cent rate and 126 
were sold to non-members at the 50-cent rate. 

As directed by the Board, the Editor de- 
voted considerable effort to the publication 
of Manual of Practice No. 2, ‘‘ Utilization of 
Sewage Sludge as Fertilizer.’? This manual 
has also encountered production difficulties 
but will be distributed before the end of 
October, 1946. 

At the Eighteenth Annual Meeting, the 
Executive Secretary-Editor was directed to 
investigate the availability and cost of ring 
binders that would be suitable for filing of 
manuals of practice, to be made available 
for sale at a nominal price. A special re- 
port on this matter has been prepared. 


Member Association Activity 

Extraordinary attention was given to con- 
taets with existing Member Associations and 
to the organization of new Federation affili- 
ates during the past year. In attempting to 
attend a meeting of all those Member’ Asso- 
ciations not previously visited, the: writer has 
travelled more than 22,000 miles since the 
Eighteenth Annual Meeting, and it is con- 
sidered that the value of this representation 
of the Federation has far outweighed the 
faet that the year’s travel budget has been 
considerably exceeded. At least one meeting 
of every North American Member Associa- 
tion has now been visited; those attended 
since October, 1945 follow: 


Saas Jefferson City; Sept., 1945 
eae oaks Columbus; Nov., 1945 
Heteraaseene Charlotte; Nov., 1945 

wieac ens Atlanta; Dee., 1945 
Seems New York; Jan., 1946 
SME ees Stillwater; Jan., 1946 

pater Pushes Topeka; March, 1946 
siskoetoretan Fayetteville; April, 1946 
setucchetes Tueson; April, 1946 

es Sie ake Gearhart, Ore.; May, 1946 
aletsaie Gainesville; June, 1946 
riaeks Lafayette, Ind.; June, 1946 


January, 1946; and the Illinois Association 
of Sanitary Districts at Peoria in June. 
Cooperating with the Organization. Com- 
mittee and aided measurably by the active 
participation of President Hoskins, the Sec- 
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retary devoted considerable effort to the de- 
velopment of new Member Associations. 
The affiliation of the Sewage Works Section 
of the Arkansas Water and Sewage Confer- 
ence was one result; new associations were 
formed. during the year in Alabama and 
Brazil with the intention to affiliate with the 
Federation; a new Kentucky-Tennessee Sew 
age Works Association is expected to be 
formed in October; a new association is in 
formation in Virginia; and the Louisiana 
Conference may complete its affiliation before 
the end of the year. A suggested ‘‘model’’ 
form of constitution and by-laws has been 
prepared and approved by the Organization 
Committee for guidance of those engaged in 
the formation of new associations. 

Toward the end of standardizing. pro 
cedures of Member Association secretaries, a 
manual of duties and recommended practices 
was compiled and distributed early in the 
year. A new venture, the ‘‘Secretary’s 
Manual,’’ has already proved effective in 
expediting operations at Federation head 
quarters. The first edition will be brought 
up to date as necessary. 

: The. 1945 Board: directed that each Mem- 
ber Association secretary: be sent (1) the 
AWWA ‘statement of policy regarding con 
duct of section meetings, (2) the recommen 
. dations of the WSWMA regarding the 
“*Club Room’’ type of entertainment, as en- 
. dorsed by the Board and (3) a recommenda- 
tion that: interested persons from adjacent 
‘non-member states be invited to Member As- 
-sociation ‘meetings, as a means of stimulating 
organizational. activities in such non-member 
states. All of these instructions were car- 
ried out immediately following the Eighteenth 
Annual Meeting. 


Membership 

Admission to the Federation of the Sewage 
Works Section of the Arkansas Water and 
Sewage Conference brings the total of affiili- 
ated associations to 28. 

One of the most satisfying gains of the year 
was in the aggregate membership of the 
Member Associations: Thé total of 3,658 
Active and Corporate members at September 
30, 1946, represents'a gain of 13.8 per cent 
for the year ended on that date. A detailed 
‘membership ‘breakdown is given in Table 1. 

The associdtion  seéretaries and member- 
ship committées ate deserving of great credit 
‘for this fine record. It is of interest to note 
that only ‘about 10° per cent of the 1945 mem- 
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bers failed to renew for 1946, and that 800 
new members and reinstatements were added 
to the association rosters. 

Membership prizes of $100 each were au 
thorized at the Eighteenth Annual Meeting 
to be presented to (1) the Member Associa- 
tion recording the greatest percentage in- 
crease in membership during the year ended 
September 30, 1946, and (2) the Member 
Association recording the greatest numerical 
increase in membership during the 
period. The pereentage in¢rease prize was 
won by the Oklahoma Water: and Sewage 
Conference, by its gain from 10 to 33 mem 
hers, an inerease of 230 per cent. The nuv- 
merical inerease prize was closely contested 
by the New England, New York, Ohio, Penn- 
sylvania and Canadian associations, the final 
outcome being in doubt until the very last 
day. By gaining from 223 to 313 members, 
an increase of 90, the Canadian Institute on 
Sewage and Sanitation earned the numerical 
increase prize. 

Membership in the Associate Member 
classification inereased by one during the 
year, the present total being 77. 


same 


Financial 

As. specified in Article IV, Section 5 of the 
By-laws, each member of the Board is fur- 
nished with statements of receipts and dis- 
bursements as of December 31, 1945, March 
31, 1946, and June 30, 1946. The data for 
the fiscal year of 1945, together with the 
balance sheet, were taken from the annual 
audit. A statement of receipts and disburse- 
ments and a balance sheet as of September 
30, 1946, are made a part of this report. 

The financial progress of the Federation in 
recent years is shown in the following: 


Date Net Worth 
December Si, TIED on oo ce secs $ 3,075.78 
Peenmber 4, 19488 so... cs. ee 7,089.54 
December Sil, 1982. 6... csice css 13,489.73 
December 31, 1943 .:.......,.... 21,981.73 
December 31, 1944 .............. 25,863.52 
December 31, 1945 ii. .... 0. ees 32,293.01 


Acknowledgments 

The progress made by the Federation dur- 
ing the past year would not have been pos- 
sible without the active interest and coopera- 
tion of President Hoskins, Mr. Friel, Mr. 
DeBerard and Dr. ‘Mohlman; of all commit- 
tee chairmen and personnel; of the Member 
Association secretaries and direetors; of the 
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officers of the WSWMA; and of the many Respectfully submitted, 
other individuals who participated and con- W. H. WISLEY, 
tributed to Federation activities. Executive Secretary-Editor 


TABLE 1.—Summary of Membership as at September 30, 1946 


FEDERATION MEMBERS 
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NET MEMBERSHIP OF MEMBER ASSOCIATIONS 








Numerical Per Cent 

















Total Active and Corp. Members* Tees laments 
Member Association 
Sept. 30, 1945 | Sept.. 30, 1946 1945-1946 1945-1946 

MR cerry s <nesdnows 24 | 32 | 8 | 333 
PREMIO eye tnd sicle _ | 4 | 4 | — 
Chiu th: rr 300 | 326 | 26 8.7 
CaMAGIAN TABU. 6.655406 ces 223 313 | 90 40.1 
Gantral States: i665 ka bss: 563 | 579 16 2.8 
EER ee re rere | 45 | 39 | —6 | — 
lo Las Sia ener ae ee ae are 98 | 125 | 27 27.6 
bhi echiactn uy had | 70 | a 5 7.1 
WI tks cikea soos seas: | 6 | 50 | —15 | — 
PSE. Gempiand).. 50.2... 34 34 | — — 
LS.P. (England)............| 106 121 15 | 14.1 
_ eee | 43 41 | —2 | — 
IRR Sere Seriya ote soe | 28 | 21 | -7 — 
Maryland-Delaware......... 29 35 6 20.7 
i Gici oie owes iad 127 | 136 | 9 7.1 
| EE reer 41 55 | 14 34.2 
1) 5). eg 31 | 34 3 9.7 
New England.............. 172 225 53 30.8 
INOW IRINON, 05 oc eeu soe 9.5.04 87 | 89 2 2.3 
Ng ere 493 539 46 9.3 
North Carolina............. 50 50 — — 
Ge ee a eee ae 108 | 188 80 74.0 
METRIC TGs gises ooo oa) 6 05 050. 10 33 23 230.0 
Pacific Northwest........... 101 110 9 8.9 
PRRESVIVANMIB 6.00.0 5.00. 5 216 286 70 32.4 
Rocky Mountain........... 61 51 —10 — 
San. Eng. Div. (Arg.)....... 6 —_— —6 — 
HORM ott nc eviies iis dee 85 68 —-17 — 

MOUS S foo iio eka 3,216 3,659 442 13.8 

















* Dual Members, 7.e., those belonging to more than one Member Association, credited only 
to “home” association. 
** New member association. Admitted to Federation in October, 1946. 
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W. J. ORCHARD ELECTED HONORARY MEMBER 


In recognition of his long and constructive 
participation in the organization and develop- 
ment of the Federation, William John Or- 
chard, President and General Manager of 
Wallace and Tiernan Products, Ine., was 
elected to the grade of Honorary Member on 
October 6, 1946. Mr. Orchard becomes the 
ninth person to achieve this distinction. 

The action of the Board of Control in 
naming Mr. Orchard was in accordance with 
of the Committee on 
The report of the 


reviews the 


the recommendations 
Honorary Membership. 
committee, presented herewith, 
important contributions made by Mr. Orchard 


toward the welfare of the Federation: 


In recognition of continued and valued 
service to the Federation of Sewage Works 
Associations from its inception to the present 
time, the Committee on Honorary Member- 
ship nominates William John Orchard of 
Maplewood, New Jersey, for election to the 
grade of Honorary Member. 

The Committee finds that Mr. Orchard is 
eligible under the Constitution, as he is a 
member in good standing of the New Jersey 
Sewage Works Association and of the New 
York State Sewage Works Association and, 
at the present time, is neither an elective nor 
an appointive member of the Board of Con 
trol. 

After graduation from the course in Sani- 
tary Engineering at the Massachusetts Insti- 
tute of Technology in 1911, Mr. Orchard dur- 
ing the next four years served successively as 
rodman for the Charles River Basin Com- 
mission; as instrumentman for the Boston 
Metropolitan Water and Sewerage Board; as 
Assistant in the Engineering Bureau of the 
Massachusetts State Department of Health; 
and as. Assistant Sanitary Engineer. in the 
New Jersey State Board of Health. In this 
latter position he was: actively engaged in 
inspection and improvement in operation of 
sewage treatment plants throughout the 
State. 

In April, 1915, he became associated. with 
Wallace and Tiernan as Sanitary Engineer 
and through diligence and ability, has risen 
to his present position of General Manager 
and as President of Wallace and Tiernan 
Products, Inc. Throughout his connection 
with Wallace and Tiernan he has had much 
to do with the continued development of 
chlorine equipment ‘and chlorination proc- 


esses for treatment of sewage and its several 
specialized applications in the field of water 
purification. 

Because of his active interest in advance- 
ments in the art of sewage treatment and his 
marked business ability, it was only natural 
that, early in 1927, when the concept of the 
Federation was being developed by the late 
George W. Fuller and Harrison P. Eddy and 
by others still with us, Mr. Orchard should 
be consulted as to the financial side of the 


venture. Through his individual efforts 
enough advertising was pledged to insure 


issuance of a quarterly JOURNAL by the then 
embryonic organization. 

He served as a member of the Committee 
of One Hundred, appointed July 15, 1927, 
and the sueceeding Temporary Committee, 
appointed March 8, 1928, which completed 
the preliminary organization and launched 
the Federation. 

At the organization meeting of the Board 
ot Control held in Chicago on October 16, 
1928, he was elected as one of five Members- 
at-Large of the Board of Control and also as 
a member of the Executive Committee and 
Chairman of the Finance Committee. With 
exception of one year he continued as a 
Member-at-Large of the Board of Control 
until October, 1945, on completion of his 
three-year term as Director under the new 
Constitution. Throughout these long years 
of membership on the Board of Control he 
served as Chairman of the Finance Commit- 
tee. In the interim between terms as Di- 
rector and since retirement from the Board, 
he has served as Chairman of the special 
Finance Advisory Committee appointed by 
the Board. 

The Committee believes that the sustained 
efforts of William John Orchard as a member 
of the Board of Control through a period of 
approximately 16 years, and his sound advice 
on matters of finance, have contributed 
greatly to the rapid growth and success of 
the Federation and, therefore, unanimously 
recommends your favorable action on this 
nomination. 

Respectfully submitted, 
COMMITTEE ON HONORARY MEMBERSHIP 
C. A. EMERSON, Chairman, 
G. J. SCHROEPFER 
A. M. RAwn 
A. E. Berry 
J. K. HoskINs 
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1946 FEDERATION AWARDS 


In an impressive ceremony at the Federa- 
tion Dinner, held as part of the 19th Annual 
Meeting at Toronto, the 1946 recipients of 
the various Federation awards were presented 
with certificates betokening their recognition. 
Past President Hoskins officiated at this 
function, assisted by Past President Berry, 
Past President Emerson, President Friel and 
Dr. W. D. Hatfield. 

The 1946 awards, as recommended by the 
Committee on Awards and confirmed by the 
Board of Control on October 6, are as fol- 
lows: 

Harrison Prescott Eddy Award 

The Eddy award for outstanding research, 
as reported in SEWAGE WORKS JOURNAL, was 
granted to H. Heukelekian, Associate Pro- 
fessor at Rutgers University, in recognition 
of his series of papers entitled ‘‘The Rela- 
tionship Between Accumulation, Biochemical 
and Biological Characteristics of Film, and 
Purification Capacity of a Biofilter and 
a Standard Filter.’’ These papers were pub- 
lished in Numbers 1 to 4, inclusive, of the 
1945 volume of the JOURNAL. 

Holding degrees from Robert College of 
Ankara, Turkey, and from Iowa State Col- 
lege, Dr. Heukelekian has been associated 
since 1925 with the Department of Water 
Supply and Sewage Disposal of the New Jer- 
sey Agricultural Experiment Station. Al- 
though a member of the teaching staff at 
Rutgers University, most of his time is de- 
voted to fundamental research on sewage and 
industrial wastes treatment. 


George Bradley Gascoigne Award 

For his paper ‘‘Operation of Sludge Dry- 
ing and Gas Utilization Units,’’ published 
in the November, 1945, issue of SEWAGE 
Works Journal, the 1947 Gascoigne award 
for an outstanding contribution on sewage 
works operation was granted to LeRoy W. 


Recipient 
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Van Kleeck, Principal Sanitary Engineer, 
Connecticut State Department of Health. 

Mr. Van Kleeck has devoted much of his 
interest to sewage works operation procedures 
in the course of his 16 years of service in the 
Connecticut Department of Health, and has 
made many contributions to the literature on 
this subject. He also served as chairman of 
the committee which compiled the manual of 
practice ‘Operational Hazards in the Opera- 
tion of Sewage Works,’’ the first of the series 
to be published by the Federation. 


Charles Alvin Emerson Award 

Given for ‘‘outstanding service in the sew- 
age works field, as related particularly to the 
problems and activities of the Federation,’’ 
the 1947 Emerson award was conferred to F. 
Wellington Gilcreas, Assistant Director of 
the Division of Laboratories and Research of 
the New York State Department of Health. 
The recommendation of the Committee on 
Awards cited Mr. Gilereas for ‘‘his contri- 
butions to the knowledge of sewage treatment 
practices; his service in the organization of 
the Federation and his unwavering loyalty 
to its welfare.’’ f 

Mr. Gilereas has participated heavily in 
Federation committee functions, having served 
since 1941 as chairman of the Publications 
Committee. He has also served since 1941 
on the Sewage Works Practice Committee as 
chairman of the chlorination subcommittee 
and as member of the fertilizer subcommittee, 
and has been for many years a member of the 
Committee on Standard Methods. 


Kenneth Allen Awards 


Nine Member Associations were eligible in 
1946 to recognize individuals who have rend- 
ered outstanding service by nominating them 
for the Federation’s Kenneth Allen Award. 
The recipients of these awards are listed here- 
with: 


Association 
Texas Sewage Works Section 
Michigan Sewage Works Assn. 
New Jersey Sewage Works Assn. 
Institute of Sewage Purification 
North Carolina Sewage Works Assn. 
Pacific Northwest Sewage Works Assn. 
Iowa Sewage Works. Assn. 
Central States Sewage Works Assn. 
Federal Sewage Research Assn. 
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OKLAHOMA AND CANADA WIN MEMBERSHIP AWARDS 


For the second year in succession, the Ca- 
nadian Institute on Sewage and Sanitation 
has won the $100 prize given by the Federa- 
tion to the Member Association recording in 
one year the greatest numerical increase in 
membership. After earning the 1945 prize 
by adding 72 members in that year, the In- 
stitute accelerated the momentum of its cam- 
paign to add another 90 members in the year 
ended September 30, 1946, to win in a spirited 
finish over the Ohio, Pennsylvania, New Eng- 
land and New York associations. 

This was the best contest of any yet spon- 
sored by the Federation. The Canadian In- 
stitute held a slight lead throughout the 
year until early September, when Pennsy]- 
vania forged ahead, with Canada, Ohio, New 
England and New York in close pursuit. 
This status held until the last day of the 
contest, when additional lists were received 
from every one of the leaders. When the 
smoke cleared, the Canadian Institute was at 
the top with its increase of 90 members, fol- 
lowed by Ohio with an increase of 80, Penn- 
sylvania with 70, New England with 53 and 
New York with 46. By its activity in the 
past two years, the Canadian Institute has 


more than doubled in size, gaining from 151 
to 313 in membership. 

The percentage prize, also in the form of 
a $100 cash award, was gathered in easily 
by the Oklahoma Water and Sewage Confer- 
ence. Under the leadership of Grover L. 
Morris, Sanitary Engineer in the Oklahoma 
State Department of Health, the Conference 
increased its membership from 10 to 33, a 
gain of 230 per cent. The Conference took 
a long lead in this contest in January, 1946, 
and maintained it without difficulty. The 
Ohio Conference, second in the numerical in- 
crease contest, was also second in the per- 
centage increase race with a gain of 74 per 
cent. Other good showings were made by 
the Canadian Institute (40.1 per cent), Mis 
souri (34.2 per cent), Arizona (33.3 per 
cent), Pennsylvania (32.4 per cent), New 
England (30.8 per cent), Federal (27.6 per 
cent), and Maryland-Delaware (20.7 per 
cent). 

The 1947 membership contests have been 
authorized on the same basis and under the 
same rules as those conducted in 1946. The 
rules are published in THIS JOURNAL, 18, 1, 
160 (Jan., 1946). 


SPECIAL TRAINS ARRANGED FOR SAN FRANCISCO MEETING 


For the benefit of those who are planning 
to attend the Twentieth Annual Meeting of 
the Federation in San Francisco next July 
22-24, a joint Transportation Committee is 
arranging for special facilities that will ac- 
commodate members of both the Federation 
and AWWA. The committee is under the 
chairmanship of E. A. Sigworth. 

The special train from New York will be 
routed through Philadelphia, Harrisburg, 
Pittsburgh, Columbus, Indianapolis, St. Louis 
and Kansas City. Plans are being made 
with other railroads so that people from 
other sections of the country can join the 
special train at the various junction points. 
Wherever possible, full cars will be made up 
so that they can be switched to the special 
train at the junction points, thus avoiding 
individual transfers. 

Plans are being made for a stop-over of one 
day and two nights either at Colorado Springs 
or Rocky Mountain National Park, depending 
upon the ability to make arrangements. 


Sight-seeing tours will be scheduled. After 
leaving Colorado the party will travel through 
the Royal Gorge, and then to Salt Lake City 
where an entire day will be devoted to sched- 
uled sight-seeing tours. Time required from 
New York is 6 days. 

Alternate A trip to San Francisco provides 
for a direct trip to San Francisco without 
stop-over, and requires 3% days from New 
York. 

The special train returning from San Fran- 
cisco provides for a direct trip back through 
Chicago without stop-overs, and requires 31% 
days to New York. 

Alternate B trip returning provides for 
travel to Portland and Seattle for conducted 
tours in both cities, and thence to Glacier 
National Park, where the party will spend 
two or three days. This trip requires 9 days 
from San Francisco to New York. 

It is necessary for the committee to request 
hotel accommodations in Colorado and in 
Glacier National Park promptly, because of 
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heavy tourist travel at that time of year. 
If requests exceed the accommodations which 
can be secured, preference will be given in 
the order in which requests are received by 
the committee. If deposits are required to 
hold room reservations, each applicant will be 
notified. 


Expenses 

These tours, with the exception of Alternate 
A, will be worked out on an all-expense tour 
basis. Charges will cover all expenses ex- 
cept while in San Francisco, and any extra 
tours or activities other than actually sched- 
uled. Based on present rates, the trip on the 
special train going and returning will cost 
approximately $350 per person from New 
York, and going on the special train and 
returning on Alternate B will cost approxi- 
mately $450 per person from New York. 
Estimates are based on compartment occu- 
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paney by two persons. Rates would be in 
proportion for other types of accommoda- 
tions and for other points of departure. 


Air Travel 
The transportation committee is willing to 
cooperate with any member desiring to fly to 
or from San Francisco. If sufficient re- 
quests are received, consideration will be 
given to chartering a plane for the trip. 


Reservations 

In order to complete the above arrange- 
ments, all those desiring to take advantage of 
the planned accommodations should direct a 
letter to Mr. E. A, Sigworth, Chairman of 
Transportation, Suite 1333, 230 Park 
Avenue, New York 17, N. Y. The letter 
should indicate which trips are preferred as 
well as the type and number of train ac- 
commodations desired. 





TECHNICIANS SOUGHT FOR DUTY IN GERMANY 





wastes and stream pollution control. 


while on foreign duty. 


No. 57 in duplicate. 


to report. 





The Office of Technical Services of the U. S. Department of Commerce, charged 
with the duty of procurement and dissemination of German scientific data and reports, 
requires the services of several competent and experienced specialists for temporary 
foreign assignments. The work will involve special engineering and utilities investiga- 
tions, including studies of German practice in sewage treatment, handling of industrial 


Salary rates will range from $5,902 to $7,102 in the grades of P—5 and P-6, U. S. 
Civil Service ‘rating. In addition thereto, adequate allowance is made for maintenance 


Willingness to sign up for a twelve month period is required. Candidates should 
be conversant with the German language in reading, writing, and speaking and in the 
use of German technological terms. A candidate should prepare Civil Service Forms 


As an alternate proposition, the policy of inviting United States industrial and 
utility firms to send over their own employee experts and specialists at the expense of 
the present employers, is being continued by the Office of Technical Services. There 
is much information still to be investigated with the purpose of bringing significant 
data to this country. The procedure in having these experts sent to Germany also in- 
volves the preparation and submission of Civil Service Forms No. 57. 


Applicants should send the fully completed forms to Warren E. Darrow, Chief of 
Utilities Section, Technical Industrial Intelligence Division, Department of Commerce, 
Washington 25, D. C. These papers will be processed and the candidate notified when 
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Growth and Distribution of Film in Perco- 
lating Filters Treating Sewage by Single 
and Alternating Double Filtration. By 
T. G. Tomuinson. Presented at a Meet- 
ing of the Midland Branch, The Institute 
of Sewage Purification, held at Birming- 
ham, England, May 14, 1946.* 


Within recent years many new modifica- 
tions in the operation and design of per- 
colating filters used in the purification of 
sewage and other waste waters have been 
developed with the object of increasing the 
volume of liquid treated per unit volume of 
filter. In most eases the accumulation of 
film in the interstices of the filter during 
the colder months of the year limits the 
rate at which liquid can be applied to the 
filter. This paper is an in~estigation of 
this limitation. 

The rate at which film accumulates or is 
removed is controlled by three main factors 
—(1) the rate of growth of the component 
organisms of the film and the deposition 
of sewage solids, (2) the breakdown of the 
film by seouring metazoa, mainly worms 
and insects, and (3) the scouring action 
of the liquid flowing through the filter. In 
addition the vertical distribution of the 
film is an important factor. 

Parallel observations were made on a 
single filter treating settled sewage at rates 
of 72 to 96 gal. per day per cu. yd. of fil- 
tering medium and on two additional fil- 
ters operated as alternating double filters 
at two to three times the rate of applica- 
tion on the single filter. It was found that 


* A preprint. 

t It will be appreciated if Miss Swope is 
furnished all periodicals, bulletins, special re- 
ports, ete., which might be suitable for ab- 
stracting in THIS JOURNAL. Publications of 
public health departments, stream pollution 
control agencies, research organizations and 
educational institutions are particularly de- 
sired. 
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the period of alternation (time as primary 
or secondary filter) gave similar charac- 
teristics for periods of 314, 7, and 14 days. 

The seasonal variation in concentration 
of film at the surface of the single and 
alternating double filters was compared by 
placing cylindrical vessels, 61% in. in diam- 
eter and 4 in. deep with perforated bases 
and filled with smooth pebbles 1 in. in size, 
on the surface of the filter in the path of the 
jets of the rotating distributor, from which 
they were supplied with sewage. The level 
of accumulation of film was high during the 
winter and low during the summer. This 
decomposition of film during the early 
summer and the maintenance of film at a 
low level during the summer is carried out 
largely by the larvae of the filter flies, An- 
sopus fenestralis and Psychoda alternata. 
The variation in the numbers of larvae in 
the filters ean be judged by the ratios of the 
numbers of adults trapped during the win- 
ter and summer; these were, Anisopus fe- 
nestralis 1:5; Psychoda alternata 1: 1,000. 
The decrease in rate of growth of film dur- 
ing the winter is more than compensated 
for by the decline in population of insect 
seourers. 

The maximum amounts of film which ac- 
cumulated in the vessels on the single fil- 
ter were about 50 per cent greater than the 
corresponding values for the vessels on the 
alternating double filters. However, total 
fungal growth was present in a greater 
amount in the alternating double filter as 
it extended to about 3 ft. below the surface, 
whereas in the single filter, fungal growth 
was mainly confined to the top of the filter. 

This is an explanation of the increased 
efficiency of filters operated by the method 
of alternating double filtration. Ponding 
and clogging of this type of filter may be 
avoided for constant rates of flow as high 
as possibly four times the rate that is pos- 
sible with single filtration. 

Rosert P. Lowe 
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The Rochdale Kessener Brush Aeration 
Plant. By D. H. A. Price anp I. 
WITHNELL. The Surveyor, 105, 523-524 
(July 5, 1946). 


The construction and method of operat- 
ing an experimental Kessener brush aera- 
tion plant which was constructed in 1944 
to treat a daily dry weather flow of 1,600,- 
000 gallons and a maximum flow of 
3,900,000 gallons is described. The sewage 
treated is settling tank effluent derived 
from a sewage of moderate strength con- 
taining wastes from wool scouring, dyeing, 
tripe dressing, and wastes from a gas 
works. 

The plant consists of six units, each com- 
prising two aeration tanks and four set- 
tling tanks. 

The aeration tanks comprise two chan- 
nels, each 96 ft. by 16 ft. with a maximum 
water depth of 12 ft. 3 in., and provide a 
nominal retention at dry weather flow of 
16 hours. 

Aeration is by means of brushes located 
along the inner wall of each tank and ro- 
tating at 140 r.p.m. The brushes consist 
of stainless steel combs caulked with lead 
strip into longitudinal grooves in a steel 
shaft. The brushes touch the surface of 
the water, setting up, thereby, a current 
across the tank. This current, when com- 
bined with the velocity of the water 
through the tank, sets up a spiral flow. 
The aeration is entirely due to surface agi- 
tation and entrained air bubbles. 

Cross walls, with rectangular openings 
in the top, are located midway along each 
tank, forming four bays. The sludge is 
returned at the inlet to No. 1 bay, but the 
sewage may be fed into the tank at the 
inlets of No. 1, 2, and 3 bays, thereby per- 
mitting a varying degree of sludge recon- 
ditioning. Sewage may also be fed in at 
the three inlets simultaneously giving 
“step loading.” Effluent from the aera- 
tion tanks is withdrawn over a 30-ft. weir, 
which is adjustable, from just below the 
lowest brush level to a point 234 in. higher. 
This level, plus the head of the weir, gov- 
erns the immersion depth of the brushes 
and hence the intensity of the aeration. 

The mixed liquor is settled in four 
square upward flow settling tanks having 
a nominal retention of 6 hr. at dry weather 
flow corresponding to a vertical velocity of 
1.62 ft. per hour. 
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Sludge is withdrawn by gravity from 
the settling tanks into a channel equipped 
with a sludge elevating wheel 5 ft. 8 in. in 
diameter. The wheel is divided into six 
compartments and rotates at 6 r.p.m. The 
quantity lifted by the wheel varies with 
the depth of immersion of the wheel. 

A 20 HP motor drives both the aeration 
tank brushes and the sludge elevating 
wheel for each set of aeration and settling 
tanks. 

No operating data are included in the 
article. 


K. V. Him 


Disposal Plant to Alleviate Boston Harbor 
Nuisance. II. Problem of Solids Dis- 
posal Solved. By Kart B. KENNISON. 
Civil Engineering, 16, 304-307 (July, 
1946). 


The Nut Island plant is the first of a 
series of sewerage projects of the Metro- 
politan Water Supply Commission. The 
general scheme and the racks, grit chan- 
nels, comminutors, low-lift pumps and 
aeration tanks were described in Part I in 
the June issue of Civil Engineering. (Ab- 
stracted in THIS JourNAL, 18, 124 (Jan- 
uary, 1947.) 

The sedimentation tanks at the Nut Is- 
land plant are six in number, each 185 ft. 
long, 64 ft. wide and 13 ft. average depth. 
These tanks will be covered. Each tank 
has four main sludge and seum collectors, 
one sludge cross collector and one scum 
eross collector. Alternate tanks have a 
narrow channel (10 in. wide) in which 
scum from a pair of tanks is floated to the 
influent end, thence to the scum pumping 
station. Each seum channel is hydraulic- 
ally part of the tank in which it is located, 
and is separated from the rest of the tank 
by a side plate only. A flight conveyor is 
used to move the scum. 

A sludge and seum pumping station will 
be provided for each pair of sedimenta- 
tion tanks. In each station there will be 
three 200 g.p.m. pumps, one _ triplex 
plunger pump and two “screw-peller” 
pumps. The capacity of the pumps is 
such that any two can handle the flow 
pumping but 15 per cent of the time. Two. 
mains will be provided between the pump- 
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ing stations and the digesters, with pro- 
vision for cleaning the lines by means of 
a “go-devil” type cleaner. 

Settled effluent will be returned to the 
outfall sewer by way of the existing sand 
eatcher and the discharge will be controlled 
by means of the present control gates. 
The existing cage-elevator racks will be 
removed and the space remodeled to house 
chlorinating equipment. 

The existing 60-in. outfall pipes each 
terminate in a 90° elbow with the open end 
upward. In order to provide more effec- 
tive dispersal of the effluent it is proposed 
to cap the outlet with a 16 ft. diameter 
flat reinforced conerete dome. This dome 
will be supported at a suitable distance 
above the present outlet and will be held 
in position laterally by means of precast 
concrete beams arranged radially from the 
edge of the dome. 

There will be four sludge digestion 
tanks, each 110 ft. in diameter with a side 
wall depth of 30 ft. Two of the tanks 
will have fixed covers and will operate as 
primary units. The other two, secondary 
units, will have floating covers. Tempera- 
tures will be maintained at 90° F. by water 
circulated from the gas engine cooling 
jackets. Heat exchangers will be used to 
eontrol temperatures, using effluent for 
cooling when heat from the engines is 
more than required by the digesters, and 
using steam when the heat demand is more 
than can be supplied by the engine cool- 
ing water. It is estimated that the aver- 
age daily solids load to the digesters under 
present conditions will be 51,000 lb. and 
that the daily gas production will be 525,- 
000 eu. ft. 

Digested sludge will be discharged 
through a 12 in. line laid across the harbor 
to the deep water in President Roads. 
Sewage effluent will be pumped through 
the line continuously. Three pumps will 
be used for this purpose and they can be 
operated in series if necessary. Sludge 
pumps will be started about two hours be- 
fore high tide so that the entire load of 
digested sludge will be discharged at the 
outlet end on the early stages of the out- 
going tide. The line will be equipped to 
take a cleaner of the “go-devil” type. 


T. L. Herrick 
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Refinery Waste Disposal Problems Han- 
dled in Special Laboratory. By Wi:- 
LIAM F. Buanp. Nat. Pet. News, Tech- 
nological Section, 38, No. 10, R-177-80 
(Mareh 6, 1946). 


The Atlantic Refining Company oper 
ates the only laboratory in the petroleum 
refining industry that is closely devoted to 
industrial waste investigations. Started 
about 15 years ago on a small scale it 
gradually expanded until today it occu- 
pies a floor space of 1,500 sq. ft. and has 
a staff of 3 full-time employees. Plans 
are now being made to double the facilities 
and staff to provide for extensive survey 
and development work. It was in the orig- 
inal, small laboratory that W. B. Hart 
developed his idea for the oil-water sepa- 
rator which was later adopted by the 
Ameriean Petroleum Institute. 

The main duty of the laboratory is to 
find the wastes being produced in the re- 
fineries, the degree of treatment they will 
require, and the most practicable treat- 
ment method that will serve the purpose. 

In addition, the laboratory performs the 
following functions: (1) develops waste 
treatment equipment and prepares fune- 
tional designs; (2) supervises waste con- 
trol and disposal facilities; (3) suggests 
investigations on waste utilization; (4) 
conducts investigations and collects ana- 
lytical data on waste disposal for report 
to Federal and State agencies; (5) per- 
forms limited fundamental research on 
waste treatment and toxicity; and (6) 
assists the A.P.I. Committee on the Dis- 
posal of Refinery Wastes. 

The laboratory has made extensive stud- 
ies on the toxicity to aquatie life of 
various refinery wastes, using improved 
methods developed by the staff. The con- 
centration of a waste which will kill ex- 
actly 50 per cent of a number of fish in 
24, 48, and 96 hour intervals is determined 
by exposing the fish at constant tempera- 
ture in aquaria in which the oxygen con- 
centration is maintained at not less than 
50 per cent of saturation. The oxygen 
level is sustained by bubbling air through 
the bath except where volatile toxic 
agents are being tested. In, these cases a 
pure oxygen interface is provided by a 
special device so that dissipation of the 
agent by a stream of air is avoided. 

Bacteriological investigations are also 
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made continually, as well as determina- 
tions of the limiting concentrations of 
taste and odor producing compounds. 
An intensive investigation of Atlantic’s 
entire waste disposal problem is planned, 
it will require two to three years for com- 
pletion. The first job in the program will 
be a rough survey of the quantities and 
types of wastes being discharged. Then 
exact analyses will be made of the wastes 
where they discharge into public water- 
ways. The analyses will include pH; 
toxie substances; taste and odor produc- 
ing chemicals; oil and floating matter; dis- 
solved and suspended solids. Finally, 
process controls will be instituted and 
waste treatment methods proposed to the 
engineering department. 
Ricuarp D. Hoak 


Refinery Waste Disposal: VII. Chemicals 
Present in Escaping Wastes Can Dam- 
age Waters for Many Uses. By W. B. 


Hart. Nat. Pet. News, Technical Sec- 
tion, 38, No. 27, R-512-17 (July 3, 
1946). 


Water-in-oil emulsions may be lighter 
or heavier than water, and they usually 
oceur in masses. Composed largely of oil 
in a cellular structure bound by a septum 
which is often stabilized by finely divided 
solid particles, these emulsions are readily 
broken by wind and wave action, or by 
friction against any but very smooth sur- 
faces. When ruptured, the released oil 
forms a film on water, vegetation and 
structures. 

Oil-in-water emulsions consist of minute 
globules of oil dispersed in water; their 
oil content is relatively low. 

Oil-in-water emulsions have a_ severe 
effect on aquatic animals because their ab- 
sorption into the pores of the animal 
breaks the emulsion, the oil coats the 
tissues and prevents gaseous interchange, 
and death ensues from asphyxiation. 
This mechanism affects all kinds of ani- 
mals from mieroseopie unicellular organ- 
isms to highly organized varieties. In ad- 
dition, dissolved oxygen is consumed by 
those bacteria which oxidize oils. 

Those refinery wastes which contain dis- 
solved chemicals destroy the normal bal- 
ance of any given body of pure water. 
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Wherever alkalies or mineral acids are dis- 
charged to a stream in sufficient quantity, 
the buffering action of the natural dissolved 
salts (which holds the pH of the water 
within narrow limits) is destroyed, and the 
pH rises or falls sharply. 

The influence of pH on aquatic life is a 
relatively confused matter, and, while it is 
unquestionably an important factor, there 
is no clear explanation of its function. 
Probably, as a result of the nearly uniform 
pH values in a particular body of water, 
reasonably constant composition can be 
expected for the different ecological re- 
gions which provide a desirable environ- 
ment for aquatic life. Very definitely, 
pH is an index of aquatie environment, 
and, where its value changes too greatly, 
forms important to stream cleanliness may 
be driven away or destroyed. It has been 
suggested that pH influences the permea- 
bility of cell membranes, and the ability of 
cells to absorb oxygen and transpire car- 
bon dioxide. But, although wide ranges 
of tolerance to pH have been found, it is 
clear that all life forms tend to remain in 
water with a pH to which they are acecus- 
tomed and to disappear wherever relatively 
excessive changes occur. 

Free acid (or salts with an acid reac- 
tion) is a component of several refinery 
wastes. One of the most spectacular ef- 
feets of these wastes is corrosion of steel 
and conerete structures. But free acid 
releases carbon dioxide by reaction with 
the alkalinity of the water, and, while part 
of this gas is lost rapidly to the atmo- 
sphere, some remains dissolved in the 
water. Sensitivity to carbon dioxide va- 
ries with different species of fish, but rapid 
changes in concentration are always seri- 
ous. Also, fish are more susceptible to the 
effects of low dissolved oxygen where this 
is accompanied by a high concentration 
of carbon dioxide. Acidity tends to pre- 
vent self-purification of streams by de- 
stroying aerobic bacteria and the micro- 
scopic green plants which contribute 
oxygen. Acidity affects the respiration of 
fish; it has been shown that the amount of 
oxygen a fish ean utilize per hour per unit 
of weight, varies with the acidity of the 
water. In addition, acids are directly 
toxic to fish, and mineral acidity below pH 
4 is corrosive to respirative tissue. 

The alkalinity in refinery wastes is 
usually contributed by sodium carbonate 
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or sodium hydroxide. Its effect on sur- 
face water is not normally serious where 
the pH does not exceed 10. Where 
higher pH values occur the water ap- 
proaches causticity and it is unsuitable for 
a number of industrial uses without pre- 
treatment. Recreational uses of water are 
affected as the pH increases by preventing 
bathing, and by corroding structures. 
Where the buffering action of the water is 
destroyed at high pH values, damage to 
aquatie forms occurs through corrosive and 
toxie effects; microscopie forms are de- 
stroyed; cells of larger plant forms are 
broken down; and the gills of fish become 
coated with coagulated mucous, which 
causes death. 
RicHarp D. Hoax 


Refinery Waste Disposal: VIII. Refinery 
Wastes Can Stop Oxygen Supply, Caus- 
ing Water Pollution and Killing Life. 
By W. B. Hart. Nat. Pet. News Tech- 
nical Section, 38, No. 32 R-587-94 
(Aug. 7, 1946). 


Of all the factors which contribute to the 
cleanliness of surface waters, dissolved 
oxygen is one of the most important. It 
is essential directly for the support of 
aquatic life, and indirectly to promote 
the complex reactions of self-purification. 

The natural demand on the dissolved 
oxygen in surface waters is a biochemical 
one in which oxidation occurs through the 
medium of bacterial action, with enzymes 
performing a catalytic function. Certain 
refinery wastes not only increase the 
B.O.D. load on the stream, but also im- 
pose a chemical oxygen demand. This 
demand involves three types of chemical 
reaction which may be illustrated by (a), 
oxidation of thiosulfate to sulfate and sul- 
fur dioxide; (b), dehydrogenation, as in 
the oxidation of succinie acid to fumarie; 
and (c), oxidation of ferrous iron to fer- 
ric. These oxidations occur so rapidly that 
their effects have sometimes been called 
“Immediate” oxygen demand. For ex- 
ample, on one occasion a single barrel of 
waste caustic discharged to a stream con- 
sumed, almost immediately, all the oxygen 
the stream could carry in 24 hours. In 
this case the high demand was attributable 
to a heavy concentration of thiosulfates, 
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sulfites and sulfides, all of which were con- 
verted to sulfates at the expense of the 
oxygen in the stream. These effects are 
aggravated at elevated temperatures be- 


cause the reactions are more rapid and the 


stream contains less oxygen. 

Tee cover accentuates the effects of oxy- 
gen-consuming matter by preventing gas- 
eous interchange between air and water, 
and by retarding the penetration of light 
required for photosynthetic oxygen pro- 
duction. The septic conditions that some- 
times occur under ice are not necessarily 
caused by the discharge of organic matter; 
a sufficient quantity of oxygen-consuming 
inorganic matter will produce a_ similar 
result. 

Refinery wastes which cause tastes and 
odors are an important form of water pol- 
lution. There are 4 phases to the water 
odor problem: (1) odors from. single- 
celled organisms, and decay of animal or 
vegetable matter; (2) odors from dis- 
solved chemical compounds; (3) odors 
from the combination of chemical com- 
pounds; and (4) those odors which affect 
the flavor of aquatic animals used for food. 

The first type of odor comes from nat- 
ural causes, but the others are important 
in refinery waste disposal. Mercaptans, 
disulfides, ete., frequently present in re- 
finery wastes, can impose a heavy load on 
water purification plants, only “rough” 
fish will stay in water carrying such odors, 
and, when used for food, such fish have a 
bad taste. The phenol-like compounds 
produce a medicinal taste where chlorine 
is used as a disinfectant, though this odor 
is sometimes confused with that resulting 
from the destruction of certain organisms, 
e.g., synura. The major danger occurs, 
however, where individuals are driven to 
drink natural water that tastes better but 
contains pathogenic organisms. 

There are 4 groups of toxic wastes: 
those which are lethal because they (1) 
consume oxygen and cause death by 
asphyxiation; (2) are corrosive to tissues 
on contact; (3) dehydrate organisms by 
osmosis; and (4) are poisonous (truly 
toxic) by absorption after entering an 
animal through one of the usual openings. 

All levels of aquatic life are affected by 
toxie action, but the poisons in refinery 
wastes have been studied most often in 
their effects on fish. Various sulfur com- 
pounds are truly toxie, e.g., hydrogen sul- 
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fide causes respiratory paralysis. Lethal 
concentrations of hydrogen sulfide are 
given in the table: 


Lethal Concentrations of Hydrogen Sulfide 


SDE MRA Oreoeior 5.00 p.p.m. 
Brook trout .......«<« 0.86 
OT Ls a eae era 3.80 
650) bc C1 eh ge 4.30 
C5 RPA Bont conc 6.30 


It is claimed that 1 p.p.m. methyl mer- 
eaptan will kill small game fish in 2 to 6 
hours. Phenolic compounds are tolerated 
to some extent but are definitely toxic be- 
cause they coagulate mucous secretions, 
hemolyze blood, and paralyze muscles; 
their toxicity to fresh water fish has been 
reported as 1 to 10 p.p.m. Ammonium 
compounds are highly toxie and are lethal 
in concentrations of 2 to 13 p.p.m.; their 
toxicity is aggravated by high alkalinity. 
Other nitrogen compounds, such as pyri- 
dine, are similarly toxie. Chlorine and 
chloramines are toxic in concentrations of 
0.06 to 0.5 p.p.m. All metallie ions, except 
those of the alkalies and alkaline earths, 
coagulate gill mucous and eause death by 
asphyxiation. Some substances that are 
not themselves toxic may form poisons 
through chemical or bacterial action, e.g., 
bacterial action on sodium sulfate to form 
hydrogen sulfide. 

High concentrations of dissolved solids 
have a serious effect on aquatic life 
through the effects of osmosis. Where the 
salt content of an organism is low com- 
pared with the surrounding water, the sol- 
vent in the organism tends to flow, by 
osmotic pressure, through its semi-perme- 
able membranes to the water outside, and 
the organism dies by dehydration. There 
are some exceptions to this generalization, 
but the effects of excessive dissolved solids 
in refinery effluents are important, and are 
often overlooked. It has been stated that 
350 p.p.m. dissolved solids is the upper 
limit of optimum environmental conditions 
for most fresh water fish. 

Settleable solids (finely divided rock, 
coke, coal, cinder, clay, ete.) in refinery 
wastes erode and block pump lines, affect 
navigation, destroy spawning beds of fish, 
and degrade recreational areas. In set- 
tling, such matter tends to drag down eggs 
and other life forms supported by vegeta- 
tion and thus destroys the food supply 
of larger species. Suspended matter re- 
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duces the penetration of light and pre- 
vents photosynthesis; light can penetrate 
excessively turbid water only a few inches, 
and several refinery wastes can cause this 
effect where stream dilution is low. 

Some refinery wastes produce true colors 
in a receiving stream. Color is mainly ob- 
jectionable because of its effect on the 
penetration of light; the degree of absorp- 
tion of light increases inversely with its 
wavelength. The environmental  condi- 
tions of aquatic life are changed by color, 
even where their is neither toxicity nor 
oxygen depletion. 

Ricuarp D. HoaKk 


Refinery Waste Disposal: IX. Oil Savings, 
Plant Economies are Dividends from 
Organized Anti-Pollution Program. By 
W. B. Harr. Petroleum Processing, 1, 
No. 1, 21-6 (September, 1946). 


Where anti-pollution suits have been 
filed or merely threatened, discussion with 
management has disclosed a quite vague 
understanding of the reasons for the com- 
plaint, and usually no individual in the 
plant was given waste disposal as a spe- 
cific responsibility. In past years indus- 
trial management has been generally in- 
different about waste treatment. But 
lately, as pressure from legislation began 
to be felt, responsibility for pollution pre- 
vention has been placed upon those de- 
partments causing most of the trouble. 

In a few instances separate divisions 
had been established to handle waste dis- 
posal, and the advantages of separate re- 
sponsibility are now apparent. These 
are: (1) A single group gives full atten- 
tion to waste treatment with the burden 
of operational problems. (2) The group 
can be made up of specialists in the fields 
of sanitary and public health engineer- 
ing, limnology, ecology, physiology, toxi- 
cology, and water and sewage treatment 
chemistry. (3) Such a group ean aid 
management in solving polution problems 
through familiarity with public agencies 
and the encouragement of mutual under- 
standing between management and _ the 
enforcement agencies. (4) A separate 
division can engender good relationships 
within the refinery organization by effect- 
ing economies through reduction or elimi- 
nation of sources of pollution. 
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Refineries are always short of tank ea- 
pacity, yet investigation shows that many 
tanks have not been cleaned for years, and 
up to 15 per cent of capacity is occupied 
by “bottoms.” Refinery profits are de- 
pendent, in large degree, on operations 
which do not permit waste of product 
through leakage. Where operators draw 
down tanks there is frequently a substan- 
tial loss of oil to sewers; a waste treat- 
ment organization could save considerable 
money by patrolling areas in which leak- 
age is known to oceur. 

The nature of an industrial 
vision may best be first considered in terms 
of the small refinery running 500 to 2,500 
barrels of crude per day. Such a plant 
cannot support a large organization, but 
it should have at least one well-qualified 
man to assume responsibility for waste 
treatment. He should be permitted to call 
on operators for necessary labor, but his 
souree of labor should be such that it is 
always available for emergencies, and the 
same men should be chosen each time so 
they can be properly trained. A 
laboratory is absolutely essential; it may 
be in a separate room, or in a section of 
the main laboratory, but it must be per- 
manently available. This is the simplest 
type of organization possible, but, because 
of its simplicity, it is difficult to adminis- 
ter, through division of responsibility. 
The complete support of management is 
absolutely necessary. 

In plants of larger size, waste treatment 
divisions are frequently self-supporting 
by virtue of their function in preventing 
waste of product. Such a division may 
well consist of a supervisor and 2 to 4 
operators for the waste treatment plant. 
Inelusion of a sanitary engineer is often 


waste di- 


small 


desirable. The largest refineries will re- 
quire organizations of 40 to 50 men, 
headed by a superintendent. Technical 


activities should be handled by a sub-group 
with a sanitary or a chemical engineer in 
charge. There will be need for some 
knowledge of the branches of science men- 
tioned above, permission to attend regu- 
larly the meetings of technical associa- 
tions, and a library of reports on current 
advances in the field. A separate labora- 
tory is a prerequisite. A large organiza- 
tion needs the support of management just 
as much as a small one, for waste disposal 
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is rarely popular among operating depart- 
ments. 

The general procedure for attacking a 
waste disposal problem may be divided 
into 5 fairly distinct steps. (1) Prelimi- 
nary groundwork to define the specific 
problem; (2) general study of the defined 
problem; (3) development of treatment 
or disposal methods; (4) design and con- 
struction of equipment; and (5) test of 
plant in operation and survey of effect on 
surrounding surface waters. 

When a pollution complaint is received, 
the first step should be a conference with 
the complainant; this approach will seem 
wrong only to managements ignorant of 
the significance of water pollution prob- 
lems. Where the complaint is turned into 
a controversy, management usually loses 
the final argument, even in cases where the 
original complaint was unfounded. The 
best attitude for management is to exhibit 
an interest in the complaint and a willing- 
ness to do something about it. But undue 
haste in putting up some kind of treat- 
ment plant should be avoided. The whole 
problem should first be discussed with the 
appropriate publie agency. 

Where the subject of pollution is initi- 
ated within the refinery a logical procedure 
should be adopted. It is fundamental that 
the basic data for treatment plant design 
are the quantity and characteristics of the 
wastes in A complete survey, 
which will insure inclusion of maximum 
flows, should be made and proportionate 
samples collected, preferably continu- 
ously over a 24-hour period. All samples 
should be collected in glass, except where 
hydrofluoric acid is involved, when spe- 
cial containers must be used. The analyses 
should be tabulated and studied to deter- 
mine any advantage in grouping wastes 
for separate treatment. Where wastes 
are to be combined it must be estab- 
lished whether this will result in any 
change in composition or condition which 
would interfere with the treatment proc- 
ess; such a contingency is the main reason 
for piloting the treatment process. Where 
existing sewers are to be used, they must 
be checked for flow capacity. Finally, 
there must be assurance that mixed wastes 
will not release poisonous or obnoxious 
gases that would be deleterious to work- 
men. 


question. 
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(With this issue the Technical Section 
of National Petroleum News becomes a 
separate publication: Petroleum Process- 
ing. Abs. Note.) 

RicHarp D. Hoak 


The Treatment of Waste Waters from the 
Steel Industry. By Curistian L. Sir- 
BERT. Iron and Steel Engineer, 23 
(No. 7), 78-87 (July, 1946). 


Acid Pickling Wastes. General. Three 
methods of treatment are described two of 
which may be termed utilization processes. 
“Acid solutions used for pickling ferrous 
metals are usually wasted when their acid 
content becomes reduced to about 2-4 per 
cent but it is surprising to realize that 
85-95 per cent of the acid and metals are 
lost in the dilute wash waters and only 
10-15 per cent in the spent pickle liquor.” 

One method of treatment is to neutralize 
with lime, followed by aeration and sedi- 
mentation. At some works the free acid 
is exhausted by the addition of serap steel 
to the spent pickle liquor, this being fol- 
lowed by evaporation and drying to pro- 
duce ferrous sulfate. The “Ferron Proc- 
ess” provides “for excess treatment with 
unsilicated low magnesium lime, heating 
and agitation and treatment of the result- 
ing slurry in a filter press for extraction 
of the mixture of calcium sulfate and iron 
oxide which is extracted from a pug mill 
in blocks.” 

Plating and Heat Treatment Wastes. 
“Plating rinse waters contain about 100 
p.p.m. eyanides.” Ponding has been used 
but requires a large area. Some plants 
have suecessfully treated the cyanide 
wastes with acid by adding the acid slowly 
to the wastes which were contained in a 
tank equipped with a tight hood leading 
to a stack with forced ventilation. 

Treatment with ferrous sulfate or spent 
pickle liquor has been used, also with lime- 
sulfur, or chlorine. 

Removal of chromium has been accom- 
plished by precipitating with barium sul- 
fide. 

Blast Furnace Dust. Gas serubber water 
ean be settled in clarifiers from which the 
sludge may be pumped to ore storage piles 
where the water is drained away and the 
iron bearing dust adhering to the ore can 
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be recharged in the blast furnace. One 
mill installed this type of treatment at a 
cost of $485,000 but recovers 320 tons 
(dry basis) of flue dirt daily valued at 
$5.80 per ton giving a total recovery of 
$625,000 per year. 

Serubber wastes from producer gas 
plants contain hydrogen sulfide which may 
be removed by aeration. 

Oil Wastes. “The conventional method 
of removing oil from waste waters is by 
gravity flotation separators.” 

Cutting Compounds. Most of these com- 
pounds are emulsions of oil. The vegetable 
oils and soaps often used in these com- 
pounds may exert a B.O.D. of 10,000 
p.p.m. Acid cracking and chemical coagu- 
lation has been successful in treating these 
wastes. 

Phenols. There are three methods in 
use for removal and recovery of phenols 
from coke plant ammonia liquors: (1) 
steam distillation, (2) solvent extraction 
and (3) adsorption by activated carbon. 

The paper is discussed by R. D. Hoak, 
C. J. Lewis, Roy F. Weston, W. P. Hill, F. 
C. Schoen and C. S. Cassels. 

GLADYS SWOPE 


Polluted Streams Cleared up by Aeration. 
By Ricuarp G. Tyter. Civil Engineer- 


ing, 16, 348-349 (August, 1946). 


Many streams are overloaded to the ex- 
tent that the dissolved oxygen content is 
reduced below acceptable values. Reaera- 
tion of such streams by artificial means 
has been suggested and has been tried. 
The object is not to produce oxidation of 
the organie matter but to provide an ad- 
ditional source of dissolved oxygen so that 
the stream ean carry on the natural action 
of self-purification. 

Full seale tests have been carried on at 
Park Falls, Wisconsin, on the Flambeau 
River which receives sulfite waste liquors. 
The aeration plant consists of 319 sq. ft. of 
diffusers set at a depth of about 10 ft. 
Air is supplied at a rate of about 1,550 
eu. ft. per minute. About 1.5 tons of dis- 
solved oxygen were added per day with a 
stream flow of 880 cu. ft. per see. During 
the 1945 season a dissolved oxygen content 
of 3 p.p.m. or more was maintained at a 
point 18 miles below the point of discharge 
of the sulfite waste liquor. 
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Laboratory tests have shown that reaera- 
tion is not effective when applied shortly 
after the liquor enters the stream. Satis- 
factory efficiencies are obtained when the 
aeration is applied 24 hr. after the addi- 
tion of the liquor. Tests have also shown 
that the efficiency of aeration varies with 
the character of the pollutional load of the 
stream. Aeration applied to sewage pol- 
luted streams appears to be more efficient 
than when applied to streams receiving 
sulfite waste liquors. 

The process might be used to advantage 
under the following situations: 


1. “To rehabilitate streams where pollu- 
lution has greatly reduced the dissolved 
oxygen.” 

2. “To take care of overloads of pollu- 
tion where existing disposal plant capacity 
is being overtaxed.” 

3. “To avoid expensive disposal plant 
expansion for protecting a stream from 
increasing B.O.D. loadings. 

4. “As a method of secondary treat- 
ment.” 

5. “For joint use by several communities 
whose disposal plant effluents are over- 
loading the receiving stream.” 


In situations where extensive sludge de- 
posits deplete the dissolved oxygen re- 
serves such an installation affords the most 
effective corrective measure. 

T. L. Herrick 


Fuel and Fertilizer from Sewage—Aim of 
German Treatment Plants. By A. J. 
Fiscoer. Civil Engineering, 16, 448- 
450 (October, 1946). 


During the war sewage treatment had no 
place in the economy in Germany except 
where it directly helped the war effort. 
Recovery of minerals, fertilizer and fuels 
from sewage and industrial wastes was 
stressed. Maintenance of plants was 
neglected. However, some 235 new plants 
were built, mostly at military establish- 
ments or industrial plants. 

Digester gas was recovered for use as a 
motor fuel. It was delivered to customers 
in containers holding 350 to 560 cu. ft. at 
a pressure of 200 atmospheres. The puri- 
fied gas contained 90-94 per cent methane, 
and about 135 cu. ft. at atmospheric pres- 
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sure is equivalent to 1 U. S. gallon of gaso 
line. 

Industrial waste treatment methods were 
similar to those used in the United States. 
Recovery of valuable constituents in the 
wastes was stressed, particularly those in 
phenol, iron, and copper wastes. 

In the newer plants unit operations are 
similar to those in U. S. plants. German 
designs are more complex. Storm flows 
are treated in tanks, or to a limited extent 
by sereens. Mechanical cleaners are 
usually used on bar sereens. Grinding of 
sereenings is rare. 

Large sludge hoppers are utilized in 
settling tank designs. Primary settling 
tanks are generally cleaned mechanically. 
Plain Dortmund tanks are used to a con 
siderable extent for secondary settling. 
Hopper bottomed tanks are planned for 
both primary and secondary settling tanks 
in an activated sludge plant proposed for 
Berlin. It was felt that mechanical equip- 
ment should be avoided because of the 
possibility of ice trouble in the tanks, due 
to the very long sewer leading to the plant. 

Another activated sludge plant being 
designed for Berlin to serve a population 
of 1,300,000 is to be laid out in three sepa- 
rate groups, each of which is divided into 
three sections. Treatment in one or more 
sections would be earried to a high degree 
of nitrification and the effluent recirculated 
to the raw sewage entering all three plant 
groups. This plant was to be mechanically 
equipped throughout. 

Some enclosed, forced down-draft filters 
have been built, chiefly in the Ruhr dis- 
trict. They are dosed at three to four 
times the usual rate. 

Fish ponds and sewage farms have both 
been used extensively but are falling into 
disuse. Chlorine was not used at all dur- 
ing the war and chemical treatment was 
rare. 

One large chemical treatment plant 
treats the sewage equivalent to a popula- 
tion of 800,000 of which three-fourths is 
industrial wastes. The process includes 
carbonation with stack gases, mixing and 
flocculation with reduced iron sludge, set- 
tling, contacting with iron filings, and two 
stages of activated sludge. It is reported 
that the B.O.D. is reduced from 1,400 
p.p.m. to 10-20 p.p.m. 

T. L. Herrick 
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Current Developments in Waste Utiliza- 
tion. By Harotp R. Murpock. Ind. 
Eng. Chem., 38, No. 8, 83-84 (advertis- 
ing section, August, 1946). 


This article is a concise account of wast- 
age in the manufacture of hardwood 
veneers. The waste in this industry aver- 
ages 54.2 per cent, as compared with 48 
per cent where logs are processed to lum- 
ber. Wood serap is used to fire boilers, 
and log eores are converted into boards for 
erates and other cheap wooden products. 

Ricuarp D. HoaK 


The Chemical Engineers’ Approach to In- 
dustrial Waste Problems. By Joun E. 
TARMAN. J. Amer. Water Wks. Assn., 
38, 333-341 (March, 1946). 


The operation of substantially all indus- 
tries results in the creation of waste prod- 
ucts that may be liquid, solid or gaseous. 
Except for a minor number of eases, in 
which water-ecarried waste may be dis- 
charged into leaching wells for under- 
ground disposal, they will eventually find 
their way into surface waters. 

The treatment of water-carried wastes 
for by-product recovery has become essen- 
tial in certain industries due to economic 
competition. The recovered by-products 
are of sufficient value to the industry to 
justify certain expenditures for treating 
facilities and methods. 

The treatment of industrial trade wastes 
is therefore rapidly becoming a process 
problem. Trade waste treatment and dis- 
posal must be considered at any time a 
plant location is being selected or a par- 
ticular manufacturing or processing oper- 
ation contemplated. The cost of such dis- 
posal facilities and methods must be 
considered as an operating cost of the par- 
ticular plant or process involved. Recov- 
ery of usable and valuable by-products 
will, in many eases, at least partially off- 
set the cost of the treatment, but it cannot 
be counted upon to offset the entire cost. 

Variations in industrial wastes require 
that every industrial waste problem receive 
individual study and evaluation before a 
satisfactory and economic solution can be 
evolved. The wastes in question from in- 
dustries can be roughly classified as organic 
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or chemical for purposes of study and 
treatment. 

In any individual study of waste treat- 
ment, investigation of the plant process 
should be the first step. In many cases, 
the quantity of material lost from a certain 
process will be almost a direct function of 
the flow of water leaving the process. By 
minimizing the flow of water, therefore, 
the wastage of the product may also be 
minimized. Re-use of water with or with- 
out treatment can often reduce the total 
amount of product lost in water-carried 
waste. In any case, internal plant stud- 
ies will be most effective if made by chemi- 
eal engineers experienced in waste treat- 
ment work in cooperation with engineers 
familiar with the particular plant and its 
process problems. 

After all possible internal plant changes 
have been made or designed to effect waste 
reduction to a minimum, the characteris- 
ties and quantities of waste leaving the 
plant must be determined. This is accom- 
plished by taking the necessary flow 
measurements and conducting the required 
analytical work. In some eases it will be 
found possible to discharge wastes through 
the city sewerage system either direct or 
after pre-treatment, and this will un- 
doubtedly be found to be more economical 
and simple. In other cases either primary 
or complete treatment will be required for 
disposal directly to a receiving body of 
surface water. 

To separate the liquid and solid com- 
ponents any one or several of the mechani- 
eal separating arrangements may be ap- 
plied. Sereening, settling, settling and 
skimming, and filtering for further clari- 
fication or dewatering of the solids, may 
be used. Various methods of centrifuging 
or flotation may be also used for separa- 
tion. The application of a vacuum to a 
sedimentation tank to accomplish both 
settling and flotation in the same unit is a 
recent development and will probably find 
more widespread use in the future for in- 
dustrial wastes. Evaporation, either of 
the solar type in lagoons or by mechanical 
evaporators, may be particularly applic- 
able if a by-product can be recovered. In 
some eases adsorption, as on activated 
carbon, may be applied. 

Sludge disposal may be accomplished by 
solar or mechanical drying, and incinera- 
tion or other means of final disposal. 
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Final decision on sludge drying methods 
and the use of incineration can be based 
only upon detailed economic considera- 
tions of the several factors prevailing in 
any specific problem. 

Chemical flocculation and precipitation 
find application in the treatment of certain 
industrial wastes, either alone or followed 
by other treatment. Neutralization of 
highly acid or highly alkaline wastes by 
compounding plant wastes may be sufficient 
in some cases. In other instances some 
acid or alkali feed may be required en- 
tirely or in part to supplement compound- 
ing plant effluents. Industrial wastes 
which contain highly oxidizing or reduc- 
ing components may require neutraliza- 
tion of these factors prior to discharge, 
but this is employed only in special cases. 

Biological treatment may be through 
aerobic action in trickling filters or in the 
activated sludge process. Anaerobic bio- 
logical treatment is normally confined to 
the treatment of sludge resulting from 
some other process. 

From the foregoing, it will be apparent 
that the successful treatment of an indus- 
trial trade waste will depend on the appli- 
eation of the appropriate unit process or 
proeess to the special problem as_pre- 
sented. 

Rosert P. Lowe 


Water Quality and Pollution Control in 
Western Pennsylvania. By C. H. 
Younc. J. Amer. Water Wks. Assn., 38, 
511-524 (April, 1946). 


For the most part, this paper covers the 
twelve northwestern counties of Pennsyl- 
vania. The Lake Erie, Beaver River, 
Allegheny River and Lower Ohio River 
(in Pennsylvania) drainage basins exist in 
this section. All have a higher popula- 
tion density than the average for the en- 
tire Ohio River basin, which is 92 per 
square mile. Also there is a wide variety 
of industries which include mining, chemi- 
ical plants, milk processing and manufac- 
turing, oil production and refining, metal 
works, distilleries, paper, steel and allied 
plants, tanneries, ete. 

The Lake Erie Basin is the smallest in 
this district, yet it has the highest popula- 
tion density (296 per square mile). All 
municipal sewage discharged in this basin 
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is treated, and a number of industries 
treat their wastes. However, further im- 
provement is required in connection with 
a limited number of industries discharging 
waste waters. There is no mining in this 
basin. 

The Beaver River basin has a problem 
that is complicated by virtue of the basin’s 
drainage of part of the state of Ohio, and 
yet the entire lower extent of the Beaver 
River is in the commonwealth of Pennsyl- 
vania. Four by-product coke plants in 
the basin are all located in Ohio. A num- 
ber of dams have been built by the com- 
monwealth of Pennsylvania and the Fed- 
eral Government since 1933 to augment 
flows during low periods of runoff. This 
policy has proved to be successful through 
increase in the total oxygen available and 
decrease in the number of coliform organ 
isms present. However, in one case, the 
increased velocity of flow between the point 
of pollution and a water works intake 
caused an increase of approximately 9,000 
per 100 ml., in the coliform density of the 
raw water. The discharge of phenolic 
waste waters from the by-product coke 
plants has continued to produce intermittent 
objectionable taste and odor problems at the 
downstream Pennsylvania water works, 
principally during the cold months of the 
year. The installation of dephenolizing 
plants with dephenolized liquors used for 
coke quenching, as is done at the world’s 
largest by-product plant at Clairton, Pa., 
may be the means of eliminating the ob- 
jectionable condition at the water works. 

The Allegheny River drainage basin is 
the largest in western Pennsylvania. 
Coal mining and steel production are the 
most important industries, considering the 
Allegheny basin as a whole. Other im- 
portant industries are milk production 
and manufacturing, oil producing and re- 
fining, chemical industries, distilimg, paper 
manufacturing and tanneries. Most of 
the mine drainage originating on the water- 
shed is from the Kiskiminetas River basin 
which is a tributary to the Allegheny 
River. The Allegheny River upstream 
from the Kiskiminetas and the principal 
and most of the minor tributaries are alka- 
line. A sewage treatment program which 
has been carried on for some time, now is 
beginning to show results. From the in- 
dustrial waste standpoint considerable 
treatment progress has been made. These 
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plants inelude: the largest and most com- 
plete TNT plant waste treatment facilities 
in the country; complete treatment at a 
large whiskey distillery, where the raw 
waste load is the equivalent of 355,000 
persons; complete treatment at a large 
cellulose acetate rayon plant; cyanide 
plating waste water treatment by chlori- 
nation; chromium removal facilities; more 
milk waste treatment plants than the rest 
of the state; oil separators; and acid neu- 
tralizing facilities. However, much re- 
mains to be done at small oil fields and re- 
fineries as well as at scattered, small 
industrial establishments. On one tribu- 
tary to the Allegheny River, Mahoning 
Creek, a limited mine sealing policy has 
so reduced the acid content that sewage is 
becoming to be noticeable on low flows in 
the stream. This has resulted from the 
lack of the germicidal action of mineral 
acids and iron salts in mine drainage. 
The problem of the lower Ohio is sub- 
stantially the same as the Metropolitan 
Pittsburgh district, and steel with its re- 
lated industrial production represents the 
major industrial development in this area. 
The discharge of acid mine drainage that 
reaches this portion of the Ohio River is 
principally from the Monongahela, 
Youghiogheny and Kiskiminetas rivers. 
Without the germicidal action of mine 
drainage there would undoubtedly be a 
serious pollution situation on this part of 
the river. Mine drainage is harmful in 
that it makes this part of the river less 
desirable for all uses and adds to the cost 
of the users of river water, whether it be 
for transportation, cooling or as’ a source 
of public water supply. It also has a 
marked effect on this part of the river by 
the “flush-outs” which oceur during some 
low Ohio River flows. Flush-outs_ origi- 
nating through rainfall from streams re- 
ceiving heavy acid mine drainage loadings 
without corresponding runoff from alka- 
line drainage basins have resulted in an 
abrupt drop in the pH at Montgomery 
Island Dam, 30 miles below Pittsburgh, 
from 6.5 to an hourly low of 3.8. This 
phase of the mine drainage problem needs 
to be studied, as such a flush-out will be 
noted for miles down the Ohio River. 
From the industrial waste standpoint lim- 
ited work has been done principally on 
taste- and odor-producing wastes. The 
three most important plants of this type 
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are two dephenolizing plants for by- 
product coke plant waste waters, and waste 
treatment facilities, which are now being 
completed at the largest synthetic rubber 
plant in the United States. Further 
progress and controls in this part of the 
Ohio will be tied in with similar progress 
in the Pittsburgh area. 

In summarizing the cleanup program 
in western Pennsylvania water supply im- 
provement is of primary importance and 
precedence should be given first to those 
parts of the program that benefits the 
largest numbers of the public. A sug- 
gested order of importance is: (1) ade- 
quate treatment of sewage, (2) better con- 
trols over the discharge of taste and 
odor-producing waters, (3) better controls 
over the discharge of industrial wastes 
causing water treatment difficulties, (4) 
mine sealing, (5) flow augmentation with 
emphasis on those reservoirs best fitting 
into the pollution control program, and (6) 
the treatment of other industrial wastes. 
Certain of these activities should be car- 
ried out concurrently in order to secure 
the desired results. Flow augmentation 
is important to pollution corrections in 
this area as in most eases it contributes 
alkalinity to neutralize acids; dilutes the 
mine drainage discharged; smooths out 
slugs from acid mine drainage discharges 
or from unregulated industrial waste dis- 
charges; provides additional oxygenation 
during the critical stream flow period of 
the year, thereby increasing the assimi- 
lating capacity of the stream for organic 
wastes; limits temperature increases caused 
by large industrial users of the stream; and 
is of value for recreation, navigation and 
other purposes. 

Rosert P. Lowe 


Stream Pollution in Southwestern Penn- 
sylvania. By L. S. Moraan. J. Amer. 
Water Wks. Assn., 38, 713-716 (June, 
1946). 


The area covered by this paper is 
drained almost exclusively by the Ohio 
River watershed of which the main tribu- 
taries here are the Lower Allegheny 
River and its main tributary, the Kiski- 
minetas River, and the Monongahela River 
and its main tributary, the Youghiogheny 
River. A fairly dense population is pres- 
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ent, and a large portion is located in com- 
munities stretching along the courses of 
the streams. Southwestern Pennsylvania 
is predominantly industrial in character 
and has been built up around the steel and 
coal industries, as the chief mineral source 
of the district is bituminous coal. 

Stream pollution presently encountered 
can be naturally divided into three gen- 
eral classifications: (1) municipal sewage, 
(2) industrial waste produced by manufac- 
turing establishments in processing and 
(3) drainage from bituminous coal min- 
ing. 

Sewage pollution results from 180 pub- 
lie sewerage systems which have an esti- 


mated sewered population of 1,520,000 
persons. There are 45 sewage treatment 


works now in existence which reduce the 
pollution load by an equivalent untreated 
sewered population of approximately 
55,000. Therefore, the estimated equiva- 
lent sewered population as presently dis- 
charged in the entire area is approximately 
1,465,000. 

Industrial waste pollution is either or- 
ganic (such as_ breweries, distilleries, 
paper mills, creameries, canneries, textile 
establishments and others) or mineral 
which is generally encountered in metal- 
lurgical mills. The total organic pollu- 
tional strength, in terms of sewered popu- 
lation equivalent, is not known for all 
industrial wastes. On the basis of an 
equivalent sewered population expressed 
in terms of 0.167 lb. of B.O.D. per capita 
per day, the known wastes have a pollu- 
tional strength of 860,000 persons, after 
allowance has been made for reduction in 
the pollution load in treatment works. 


Hence, the estimated equivalent sewered 
population in the southwestern Pennsyl- 
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vania district, including sewage and in- 
dustrial wastes as presently discharged, is 
approximately 2,325,000. From this fig 
ure 78.8 per cent is produced by Allegheny 
County (which includes the city of Pitts- 
burgh) alone. Watershed distribution 
allocates 52.2 per cent to the Monongahela 
River, 33.6 per cent to be Allegheny River 
and 14.2 per cent to the Ohio River. 

Acid wastes are discharged mainly from 
bituminous coal mines, but in addition to 
this source, there is an acid stream po!.a- 
tion load from pickle liquors and ;vinse 
waters from metallurgical industrial es- 
tablishments. Acid mine waste data are 
based on the U. S. Public Health Service 
report entitled “Ohio River Pollution Sur- 
vey, Final Report to the Ohio River Com- 
mittee, Supplement C—Mine Drainage 
Studies,” and includes all the acid mine 
drainage on the Ohio River watershed in 
Pennsylvania, except the Beaver River. 
Industrial wastes are included only for the 
territory in southwestern Pennsylvania. 
These combined loads, in tons of acid per 
day discharged, are as follows: 


Average 

Discharge 

Watershed Tons/Day 
Kiskiminetas Hiver .............. 855 
Allegheny River (except Kiski) .. 185 
Youghiogheny River ............. 540 


Monongahela River (except the 
ROMP MIDIIY Donic ao nis 66. + Sibir 500 
Ohio River and minor tributaries 


(except the Beaver) 110 


Of this total amount, it is estimated that 
approximately 44 tons per day are acids 
discharged from metallurgical mills. 

Rosert P, Lowe 
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Book Review 


Handbook of Chemistry. By Norpert 
ApotpH Lance. Handbook Publishers, 
Ine., Sandusky, Ohio. Sixth Edition, 
1946. Price $7.00. 


If it’s a solid, gas or liquid, a practical 
working knowledge of its chemical and 
physical properties will be found in this 
compact handbook of 2,082 pages. 

Although almost exactly of the same 
page content as the fifth edition, the sixth 
edition has been expanded to include addi- 
tional chemical data and tables to take the 
place of the tables on pipes, valves and 
fittings and on flow of water and gas in 
pipes that were a part of the fifth edition. 
Revisions have also been made in 274 pages 
of standing matter from previous editions. 
The author suggests that the most impor- 
tant change in the new edition is the re- 
vised and enlarged table on physical con- 
stants of inorganic compounds, which now 
includes 2,603 compounds. A similar table 
containing information on 6,507 organic 
compounds is prefaced by a glossary of 
organic chemistry nomenclature and a 
complete formula index. 

The pages dealing with industrial and 
municipal water supplies include a sum- 
mary of the USPHS Drinking Water 
Standards as adopted in 1942. It is un- 
fortunate that the new standards adopted 


in February, 1946, were not reported here 
to bring this section of the book entirely 
up-to-date. 

A 271-page appendix of mathematical 
tables and formulas is also contained in 
the book. 

Lange’s handbook will be a useful gen- 
eral reference for sewage works superin- 
tendents and chemists. The text and tab- 
ular material on first aid, antidotes for 
poisons and pertaining to hazardous chem- 
icals, flammable substances, ete., will im- 
mediately attract the interest of this group. 
Sanitary engineers concerned with stream 
pollution abatement and wastes disposal 
works will also find the book to be a use- 
ful library item. The increasing interest 
in industrial wastes treatment and dis- 
posal entails greater emphasis on the 
chemistry of industrial processes and of 
the wastes issuing from them; the Lange 
handbook is particularly strong in its cov- 
erage of the complex organic compounds 
that may be encountered in such wastes. 

Bound in serviceable fabricoid, of good 
typography and format, and thoroughly 
indexed for quick and convenient refer- 
ence, Lange’s handbook should find a place 
on the bookshelves of many sewage works 
technicians. 

W. H. WIsELy 








